
LITERARY NOTICES. 

Successful Management of Inebriety Without Secrecy in Therapeutics.l 
By permission of the author we quote almost in full, a paper by 

C. H. HUGHES, M. D., St. Louis. 
Dr. Benjamin Rush, in his “Diseases of the Mind,” published in 

1812, recommends “The establishment of a hospital in every city and 
town in the United States for the exclusive reception of hard drink- 
ers” and says “ they are as much objects of public humanity and 
charity as mad people; and religious, moral and physical remedies 
. . . should be employed . . . for the complete and radi- 
cal cure of their disease.” 

Since the immortal Rush rested from his labors, vast progress has 
been made and vaster still is making in the management of the drink 
habit and in the treatment of the drink disease. Facts which but a 
few years ago advanced observers, like Morel, Magnan and the few 
neurologists of their time, first took note of, touching the hereditary 
transmission of neuropathic instability and dipsomaniacal tendencies 
through ancestral alcoholic excesses and vice vtmz, have not only 
passed into the possession of the profession generally as practical 
knowledge, but have become largely the mental possessions of the 
people. The professidn, the people, and even the unfortunate vic- 
tim of the drink habit himself, have come to the understanding that 
habitual resistless inebriety is a disease and chiefly of the brain and 
nerves, and under this impression, resulting from medical research 
and teaching, the drunkard and the dipsomaniac now seek and the 
profession now give, medical relief to the sufferer, or the friends of the 
inebriate procure this relief for him. 

The general professional consent and popular recognition of the 
fact that inebriety is a disease, are the results of the impressive and 
persistelit efforts of the British and American Associations and other 
medical societies having in view the cure of inebriety. 

‘Read before the Section on Diseases of the Mind and Nervous System, 
Pan-American Medical Congress, at Washington, D. C., September 7th, 1893. 
Reprinted from Thc Alzinisf and Neurologist, Jan., 1894. 
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I n  the general recognition of the fact of the disease basis and re- 
medial possibilities respecting this baneful, morbid vice of man’s 
nervous system, we are hopeful of such an inestimable physical and 
moral fruition as must ultimately result in marked national re-invigor- 
ation, and in the postponement, at least, of national degeneracy im- 
pending through this, as one of the causes of racial decline. 

We know now how to successfully scaffold and prop and steady the 
tottering nervous structure of an inebriate neuropath, and sustain it in 
fairly normal function pending its effectual reconstruction, and we 
know how to permanently rebuild this damaged nervous system, 
through the advances neurology has made during the life of the present 
generation of physicians, though, alas, we cannot always remove the 
baneful neuropathic entailments of chronic alcoholism upon the im- 
mediately succeeding generations of the drunkard, while we may and 
do, do much to ameliorate, modify and ward off the baneful neurotic 

The unchecked degeneration of whole families through genera- 
tions of neuropathic descent, such as Morel and others have presented, 
as the frightful admonitions of scientific research against the fatal 
neural and psychoneural degeneracy of alcoholic excess, are not possi- 
ble under the skillful management of modern medical art as now 
practiced, especially in the neurological department of medical work. 

I t  may profit us at this juncture to recur again (as mentally we 
often do to similar personal observation) to one of Morel’s typical tables 
illustrative of the course of alcoholic neuropathic degeneration un- 
assisted by our art, and I take this table from our classical and obser- 
vant confrere across the ocean, Dr. Henry Maudsley, because the 
interesting researches of Morel into the formation of degenerate or 
morbid varieties of the human race have served to furnish to the 
philosophical mind of this distinguished neurophysiologist, as it has 
to you and me, a philosophical view of the chain of events by which 
alcoholism as a cause of individual degeneracy continues its morbid 
action through generations and finally issues, when unchecked by the 
arts of our profession, in extinction of the family. 

First generation .-Immorality, alcoholic excess, brutal degrada- 
tion. 

Second generation.-Hereditary drunkenness, maniacal attacks, 
general paralysis. 

Third generation.-Sobriety, hypochondria, Lypemania, system- 
atic mania, homicidal tendencies. 

Fourth generation.-Feeble intelligence, stupidity, first attack of 

scgwla?. 
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mania at sixteen, transition to complete idiocy and probable extinc- 
tion of family. . . . 

The profession and the public believe that inebriety is a disease. 
They now believe it can be successfully treated and that it ought to 
be treated, not only for the good of the inebriate, but for the welfare 
of his descendants. They have now the knowledge that precedes 
wise action. 

Drunkenness is unpopular; inebriety is on the decline ; dipso- 
mania is dangerous to the drunkard’s descendants, as well as detri- 
mental to himself. 

Medicine has given to the world the substantial basis of a new 
reformation. I t  has sounded the alarm : it offers the remedy, and, on 
this score, we think humanity is on the road to safety. 

This is one of t$e jewels we place in the crown of Nineteenth 
Century progress. We give it freely to the cause we crown without 
copyright, letters patent or secret process. . . . 

We need not now go deeply into the pathology of chronic alcoho- 
lism, but cursorily glancing at the subject we have only to recall the 
findings of Virchow, Richardson, Horsley, Percy and Binz, of water 
decreased and fibrine changes in the blood, sometimes quite fluid, at 
others, coagulated, pure alcohol in the tissues, fatty globules in the 
circulation, fibrinous clots and excrescences in the vessels, vascular. 
dilations, anzmia, deficient hzmoglobin, of old and excessive 
alcoholics. 

Nor need we dwell upon other destructive and degenerative 
changes, which, like the annihilated phagocytes of alcoholized persons 
to which their well-known lack of resistance to general morbific influ- 
ences is due, are secondary to the poison. W e  have to treat these 
conditions as scqpuclre. This fact and the other prominent fact that 
alcohol abstracts fluid from the tissues of an organism whose very 
nerve cell is bathed in lymph, whose cerebro-spinal axis, as Oberstein- 
er tells us, lies in a sea of lymph,-an organism to which water is the 
sim qua non of life, give us the chart and compass of our course; and 
the polar star is the care and cure of the damaged brain, the brain and 
associate spinal and ganglionic system from whence originate the illus- 
ions, the hallucinations, delusions, anzthesias, parzsthesias, hyperses- 
thesias and hyperalgresias or the peculiar polyzsthesias of these cases. 
All of these sensory troubles, together with the well known motor 
symptoms, the motor phesis, muscular tremor, twitchings and inco- 
ordination, theparesis of the cortical areas of the brain, where the 
volitions center and whence they proceed, impaired and vitiated, in 
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the drunkard. To these and other symptoms which go to make up 
what Bevan Lewis designates as the motor anomalies of an alcoholic 
etiology and all the psychical symptomatology, which this writer and 
Huss and Magnan and Maudsley, Usher, Wilson and many others 
describe, give us adequate outline of the detail work necessary for the 
thorough and permanent cure of the inebriate. H e  will be largely 
made over and made whole. No three weeks’ treatment will suffice. 
We may break him for the time of his habit in three weeks and yet 
leave him a wreck for life. Our duty is to repair him and make him 
anew if he will permit us to do it. We cannot ignore the protean 
nature of alcoholic symptomatology or forget the fact in our treatment 
of this disease that no poison except the virus of syphilis plays so ex- 
tensive a roh in the morbid affections, and degenerations of the tis- 
sues, nervous or non-nervous, as alcohol. . . . 

‘The point of this paper is psychical assistance and neurotic sup- 
port, and neurotic and organic reconstruction. We must first secure 
the man’s safety from the thraldom of drink and repair the secondary 
damage later. We must first put out the fire and save what remains 
of the still standing structure, prop the weakened walls, and then re- 
build and remove the damages. The foundation and framework of 
all reconstruction of the drink-damaged dipsomaniac is in the nervous 
system. If we can rescue that from immediate and ancestral damage, 
we can save the man, but we must not leave him, after our treatment, 
damaged and shattered in his brain or nerves or blood or vital organs. 
We must make him strong and resistive in the higher inhibitory voli- 
tion and directing realms of the cerebral cortex and restore the normal 
functions within and presided over by the lower cerebro-spinal and 
ganglionic centers. 

I t  is obvious that in attempting to effectually and permanently 
cure and reform the inebriate we undertake a large contract, one that 
cannot be fully complied with in the brief space of a few weeks. 
When we have broken the chain of morbid habit there yet devolves 
upon us the duty of after-care that the victim’s health may not be 
permanently shattered, and that insanity and other evils may not 
follow. 

B c j i l s t  essential to the cure of inebriety is the substitution of a 
less harmful support to the shattered brain, nerves and damaged vital 
organs, than alcohol, and I name them in their order of preference. 
The morphias or opium, strychnia, the quinias and cinchonas, valeri- 
anates, cocas, the ammonium bromide, etc., etc. 

Th sccond and concomitant essential is water-plenty of water or 
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its equivalent, milk. The tissues must have water, the blood must 
have it, the emunctories and the skin must have it. 

17K third and concomitant essential is rest. Normal nature tired 
prescribes it for every bodily or mental overtax. Exhausted abnormal 
nature always needs it and demands it often. The machinery of the 
the human organism in all its parts-psychical or physical-must be 
put at rest for the bestxepair. 

The chief essential for rest is a new and proper environment, and 
subsidiary to this are the chemical restraints therapeutics may place on 
over-acting cells : chloral, sulphonal, the bromides, the vegetable nar- 
cotics, old and new, the valerianates, the opiates, cephalic galvaniza- 
tion, and soothing music and the bath. 

Th fourth rssentia2 is the removal of the debris of the last and 
previous drunks and of the interim of organic torpidity and depressed 
vitality. The scavenger cells, diminished in number or absent as they 
are in toto from the blood, and the emunctories have failed in their 
physiologically appointed work ; the congested brain, liver, stomach, 
intestinal tract, mucous membranes generally, torpid liver, bowels and 
skin, are to be relieved and set at their proper work again. 

Here, water, saline laxative water without stint, is the remedy 
par excelZencc. I t  flushes the intestinal tract and the excreting organs. 
Nature suggests it first of all after the rest she enforces after a pros- 
trating spree. 

I need not here dwell on the proper therapeutic blendings for this 
hydrotherapy to give more special direction to liver, kidneys, skin or 
bowels. 

My preference is for an effervescent saline that clears out the ali- 
mentary tract and tranquillizes the brain and nerves at the same time 
(though mercurials are often not amiss), and then to properly start all 
the pumps of the system that may not be acting well and maintain 
them in moderate activity till there remains no pathological clogging 
of the wheels of physiological activity, but I do not approve of over- 
active catharsis. Moderation and not violence in this regard is my 
motto. 

Ti2 fifth and concomitant essential is reconstruction of the un- 
doubtedly damaged cerebro-spinal centers and the several affected or- 
gans of vegetative life. A drunkard is more or less damaged in many 
parts of his anatomy at the same time. H e  comes more nearly to 
being affected all over in spots than most patients we have td treat. 

We begin reconstruction with the beginning of treatment. It 
begins with rest and sleep and food and change of surroundings, when 
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Nature, without further aid, can effect it, rest, nutrition and phos- 
phates, the hypophosphites and the reconstructive hamatics and other 
rebuilders of the blood. Milk, beef-tea and capsicum and other stom- 
achics. Early in the treatment a hair of the dog that bit him-a 
milk-punch or egg-nog, egg phosphates flavored with wine or whiskey, 
the latter soon withdrawn. In  this stage the wines of coca, the beef, 
wine, iron and strychnine compounds, calisaya cordials, egg phos- 
phates and stimulant tonics, are temporarily admissible. 

When the patient is cured ot his recent attack of delirium trem- 
ens, or recuperated from his last debauch then the hypodermic medi- 
cation that is to hold him from further relapse, to re-tone his system 
and break him of his taste, must be instituted, if we have not begun 
it sooner. 

The srxih and fina1 essential, to which all our previous efforts lead 
us, is destruction of the .drink craving, and this is done on physio- 
logical principles. The drink craving is pathological perversion of 
physiological cell action, and lies in the realm of the cerebral cortex. 
This part of our subject belongs to psychiatry and psychical suggest- 
ion, effected by a therapy directed to these morbidly acting centers of 
the brain, accomplishes o u r  purpose. When the drink craving comes 
on, having in the meantime rebuilt the shattered brain and nervous 
system and restored the mental tone as much as possible, we do not 
absolutely inhibit the use of the accustomed drink, but train the 
victim’s own inhibitions, first, by suggestion ; second, by moderate 
indulgence properly treated. 

We do not say, ‘( You shall not, but you had better not drink. 
You know it is poison to you and you are its slave. You should re- 
sist. Your treatment has made you strong. You can resist. Whis- 
key no longer tastes as good to you. You 
have the power now and should assert your manhood,” and with 
these suggestions, perhaps the victim will try the liquor, we give him 
s$inhsjrunzentif 02. ij.cum vini anfihvtii, f dr. i, and repeat aditbiium,or 
we have previously given him apomorphia with aurum bichloride for 
psychical effect. 

Under this or similar management of the appetite, the victim ac- 
quires a disgust for his favorite drink, he discovers his inhibition of 
the propensity is strengthened, and a disgust supplants the taste, 
which abides till he is fully restored in nerve tone and power to per- 
manently resist and assert his manhood and maintain it against all fu- 
ture assaults of the foe. 

As I cannot, in the brief time allowed, further detail my plan of 

YOU no longer need it. 
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treatment, this outline must suffice, with the promise in another com- 
munication of special prescriptions and combinations, embodying the 
plan of treatment here outlined, and which has proven successful in 
desperate cases. 

After your patient is cured, after the toxic effects of alcohol have 
gone from the blood, and the higher and lower nerve centers and the 
damaged tissues of the body have regained their normal nutrition, 
powers of assimilation, and strength of physiological action and re- 
sistance ; after confidence in his strength has returned to the patient, 
he must be warned to never again have confidence in his power of re- 
sistance with alcohol in his blood. Let him that thinketh he standeth 
then take heed lest he fall again. The cure of the drink habit is not 
always perpetual ; it is not everlasting without the aid of the patient 
himself. Though to some the appetite never comes back, to others it 
is not safe to trust it with temptation. So that the safe plan, since no 
inebriate fully knows the full extent of his own inherent organic in- 
stability, is to “ touch not, taste not, handle not,” ever after. His 
treatment leaves him strong enough to say “ No,” and “ Get thee 
behind me, Satan,” to his tenpter. It does not always leave him so 
strong that he can take the tempter to his bosom. H e  cannot always 
try a tussle with the tempter and not be thrown. 

Tubncco Iusanity.’ 

The deteriorating influence of tobacco-using upon the young was 
long ago recognized by the French government, leading to the prohi- 
bition of the use of tobacco by the students in the public schools. 
The Swiss government have taken even stronger ground upon this 
matter, forbidding the use of tobacco altogether to juniors. A boy 
found smoking in the streets &now promptly arrested and punished 
by fine or imprisonment. 

Dr. Bremer, late physician to St. Vincent’s Institution for the In-  
sane, at St. Louis, has recently called attention to the fact that the use 
of tobacco by the young is productive of mental and moral deteriora- 
tion, while in older persons the use of the weed produces brain dis- , 

ease and insanity. He attributes the obscure and unintelligible style 
of the philosopher Kant to his excessive use of tobacco, and he might 
with equal justice find in tobacco-using a cause for the notorious iras- 
cibility and pessimistic tendencies of the Scotch author Carlyle. 

The editor of the Revim of Insanity and Nervous Diseases an- 

I DR. J. H. KELLOGG. Editorial in Modtm Medicine, 11, 10, Oct., 1893. 
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nounces his belief -that many a nervous or idiotic child is the result of 
the tobacco-using habit of his parents. The baneful effects of tobac- 
co-using are not so immediately noticeable as those of the liquor 
habit. 

I n  view of the numerous facts pointing out the pernicious charac- 
ter of this drug, and the baneful effects of its habitual use, it is aston- 
ishing that physicians are not unanimous in their opposition to it. 
Still more astonishing is it that there are to be found many physicians 
who themselves indulge in the use of the weed. Dr. Bremer men- 
tions the case of a physician who rewards his thirteen-year old son 
with extra strong cigars whenever he obtains high credit marks in 
school. It is astonishing that such a father should have a son capable 
of getting high credit marks. The physician, above all other men, 
should be free from habits which, like tobacco-using, are noisome, 
repulsive, and degrading. 

Hemp Drugs and Insanity. 
I n  an extended article under the above title, Surgeon-Captain J. 

H. Tull Walsh, of the Lunatic Asylums, Calcutta, discusses (in the 
Journal of Mental Science for January), the effects of the abuse of 
the various preparations of Cunnabis satinn. 

He concludes, I, that hemp drugs are largely used in Rengal; 
smoked as ganju and chunus, drank as bhung and siddhi, or eaten as 
majune. The smoking of chunus and eating of nzajune are not very 
common. 

2. Among healthy persons gunja smoked alone, with tobacco, or 
with a very small addition of dniurn (2-3 seeds) produces a condition 
varying from mild exhileration to m a k e d  intoxication. The violent 
intoxicating effects are less marked, or not seen at all, in persons hav- 
ing a regular and wholesome supply of food. Much the same may be 
said of bhang, etc. 

3 .  Among persons of a weak mind, or with marked neurotic 
tendency, even a moderate quantity, or only a slight excess of hemp 
drugs, may so increase the insanity, evident or latent, as to make such 
persons violent, morose, or melancholy, according to the neuropathy 
with which we start. The presence of adulterations such as daiura 
will increase these effects. 

4. Abuse of hemp drugs, especially when adulterated with datum, 
will produce even in healthy persons a very violent intoxication simu- 
lating mania, or may lead to a morose melancholic condition, or to 
dementia. These conditions are generally of short duration, and the 
patient ultimately recovers. 
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Helaneholia.l 
In  an interesting article by the Assistant Superintendent of the 

Carlisle Asylum, much statistical information is conveniently given. 
In the English asylums it appears that there are, on the average, 

two cases of mania to one of melancholia. In  passing it is noted that 
short strikes produce a decrease in insanity, perhaps because of dimin- 
ution. of intemperance and the bracing effect of the excitement ; on 
the other hand a prolonged depression of trade causes an incread of 
insanity. 

Additional (though unnecessary) proof is adduced to show that 
melancholia is more common among women than men. Almost 
58 per cent. of all cases of melancholia recovered. Over 65 per 
cent. of all cases fvinced suicidal tendency. The melancholia was 
associated with marked physical disease in over 28 per cent. of the 
cases, phthisis being the most common. 

Mental Perversions in Children.' 
In the very instructive paper quoted we find a collection of much 

that has been written upon this subject with useful additions. The 
fact that " from puberty, brilliant talents, astonishing facility of re- 
ceiving and communicating ideas often appear suddenly, especially in 
females, followed by mediocrity, disappointment and supineness," as 
stated by Parkman, throws great responsibility upon the teacher. 

I t  is often within the power of a careful parent, teacher or friend 
to determine whether the scale shall drop on the side of morbid senti- 
mentality introspective and neurotic melancholia, ending in a pervert- 
ed or dangerous life or on the side of judiciously controlled enthusiasm 
and high attainment. Teachers must not forget that children of the 
same age physically are not coijrdinate mentally, nor that the various 
faculties are not always developed in the same order. A case has fall- 
en under the present reviewer's notice where the child of Intelligent 
parents, born with imperfect physical development and head distorted 
during parturition, was found to be far inferior to others of the family 
in mental grasp for several years and was well nigh permanently in- 
jured by injudicious forcing, in which she was continually made con- 
scious of the disparity between herself and her brothers. A change 

. 

~FARQUHARSON, W. F. On Melancholia: An Analysis of 730 consecutive 
cases. / o w n .  Mcd. Srienrc, XL, 168, Jan., 1894. 

'ALEXANDER, HARRIET C. B. Insanity in Children. Alimisl and NcuroL 
O&t, xv, 1.  



X JOURNAL OF COMPARATIVE NEUROLOGY. 

of circumstances and encouragement, taken together with nutritive 
diet, stimulated the tardy powers and she was able to hold her own 
with ease. 

A suggestion quoted from Turnbull deserves to be given consid- 
eration by those responsible for the deplorably vacuous material on 
which our children are expected to feed in the public schools. 

‘ I  They should be induced to read what would be a benefit and a 
delightful resource in after life-the tales of Grecian mythology, the 
poems of Homer and other classics, popularized science, tales of ad- 
venture,” etc. The present writer believes that he is more indebted 
to the fact that early seclusion left him to make what he could out of 
‘ I  grown up books’’ at the age when modern children are kept upon 
stuff written down for their capacity by mediocre would-be authors, 
than to all the primary schooling afforded him. 

But, to return to the paper before us, let us quote the following 
from Dr. Mary Putnam-Jacobi : 

“ I n  neuropathic famiIies the children early manifest a remarka- 
able nervous excitability, with tendency to severe neurotic disorders 
at physiological crises, as convulsions during dentition, neuralgias at 
menstruation. The establishment of menstruation is often premature, 
often preceded and followed by profound chloro-ancemia. The cere- 
bral functions are easily disturbed, slight physical disorders being at- 
tended by somnolence, delirium, hallucinations. The nervous sys- 
tem seems to be everywhere hyperathetic. Reaction to either pleas- 
ing or displeasing impressions is excessive ; there are abundant reflex 
neuralgias, vaso-motor irritations. Pallor, blushing, palpitations, p m -  
chordial anxiety, are caused by trifling moral excitement or by agents 
lowering the tone of the vaso-motor nerves, as heat or alcohol. The 
sexual instincts are precocious and often perverted. The establish- 
ment of puberty is often the sign for the development of spinal irrita- 
tion, hysteria or epilepsy. The  psychic characteristics correspond. 
The disposition is strikingly irritable, psychic pain arises’ for trifling 
cause; on the least occasion the most vivid emotions are excited. 
The subjects of this temperament alternate rapidly from one extreme 
to the other. . . . On the other hand there is a remarkable inex- 
citability of the ethical feeling. Vanity, egotism, and a jealous sus- 
piciousness are common ; and the temper is often violent. The mind 
is often obviously feeble, with few and monotonous ideas, and slug- 
gish association of them. At other times ideas are readily excited; 
the imagination is active even to the production of hallucinations; but 
mental activity is ineffective, because of the rapidity with which it 
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leads to exhaustion. There is no time to complete anything before 
the energies flag. The will is equally deceptive in its apparent exu- 
berance and real futility.” 

Such is the general picture of a child with neuropathic heredity, 
but the possession of some or most of these symptoms does not make 
it certain that the child will become a genius or a criminal ; possibil- 
ities for either may be present while judicious care may ward off either 
of these calamities. 

Different from this class is that of moral imbeciles. As Mills 
says, ‘‘ the subject of true moral imbecility is the victim of heredity, 
and his condition is manifested as soon after birth as it is possible to 
recognize deficiencies in the moral sense through conduct. . . . 
Such children are incorrigible to reproof and training.” Moral insan- 
ity, on the other hand, is secondarily induced by trauma or excess. 
Many authorities agree that for these classes a special training with 
sequestration is necessary. Ordinary educational methods either in- 
crease the disorder or give to its possessor greater power for evil, not 
to speak of the effect upon associated children. 

Our author calls attention to the additional evils wrought by per- 
mitting the degenerate parent to control the child. From 10-30 per 
cent. of infantile insanity is attributable to the acute diseases of child- 
hood. Spitzka states that sudden changes of temperature uncompli- 
cated by other causes can produce transitory frenzy and acute deliri- 
ous states. A parasitic etiology (ascarides) has been proven for 
some cases, not to mention indirect influence, as where the irritation 
leads to masturbation. 

The most frequent mental disturbance of children is idiocy, next 
maniacal excitement, while depression occurs only at a late period. 
Neuroses in children tend to be motor rather than sensory. Epilepsy 
and hysteria have the characteristic form and extreme cruelty may be 
the result of epileptic neurosis. 

In  children ideas are simple, few, and disconnected ; they are, 
therefore, incoherent because of an absence of organic associations 
between the residua. Accordingly morbid phenomena are not sys- 
tematized as in the adult, resulting in delirium rather than mania. 
The present reviewer recalls the case of a child of perhaps five or six 
years which seemed physically normal but whose conversation was of 
a most remarkably imaginative character ; it would chatter on with 
the utmost volubility by the hour without coherence, but the de- 
tached sentences showed that the wildest flights of imagery were 
careening through its mind. Accompanying this was a morbid cruelty 
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never observed in another child. Chickens were caught, tortured 
and dismembered and other children as well as domestic animals were 
never safe within its reach. 

Homicide and suicide are not as infrequent among children as 
most people suppose. 6.1 per cent. of the suicides in England are 
of children under ten years. Many cases can be referred to over 
pressure in the schools. 

The morals which may be drawn from the facts noticed above 
are : I, that teachers should receive such instruction in practical neu- 
rology as shall enable them to recognize and properly deal with the 
frequent cases of hereditary neuropathy under their care ; 2, school 
boards should sufficiently take the responsibility devolving on the 
teacher as to be willing to pay salaries which shall make such thorough 
and practical training possible; 3, the teacher should feel it a part of 
her duty to become acquainted with the home status and indications 
of heredity in order to more clearly understand the morbid conditions 
presented; 4, the teaching force should be large enough to admit of 
such supervision and the course should be flexible enough to provide 
for incipient perverts and children with retarded development; 5, 
there should be some provision for a periodic psychometric examina- 
tion in all large schools and a competent medical expert should oc- 
casionally “visit ” each room. C. L. HERRICK. 

Hyxedemd 
The interest in the remarkable mental derangements accompany- 

ing myxcedema does not abate. Dr. Clouston reports upon nine cases. 
Few varieties of mental disease afford so simple causation. In the 
body at large, while little irritation or inflamation can be detected, the 
various tissue cells seem to be separated by a deposit of mucin. De- 
pression of the vascular function and heat formation is characteristic. 
In  the nervous system the greater complexity of structure and func- 
tion -forbid us from expecting a similar uniformity in the symptoms. 
All myxcedematous patients have lowered vaso-motor tone, lowered 
temperature, slowness in speech, walking, etc. and the reaction time 
is prolonged in all cases. With sensory disturbances greater variety 
is apparent with much allowance for personal equation. I n  some cases 
marked anesthesia and analgesia. Memory suffers in most cases. Mem- 
oryof recent events, as well as of certain selected events, suffers and 

XLOUSTON, T. S. The Mental Symptoms of Myxcedema and the Effect on 
them of the Thyroid Treatment. Journ. Mental Srimrc,  XL, 168. 
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parssthesia was present in seven out of nine. Attention is always im 
paired and curiosity is diminished. Sensory aura is frequent. Indiffer- 
ence in affections and suspicion are frequent. The intellectual pow- 
ers are characterized as sluggish rather than perverted. Volition 
especially is impaired and loss of inhibition is evidenced, but typical 
dementia is not reached. In  those cases where thyroid treatment was 
resorted to the cure was affected though the fact was brought out that 
the effects of the long-standing malady may long remain latent even 
after all apparent signs have disappeared. Caution is necessary in 
the use of the remedy. 

Since 
the person was sixty years old it remains doubtful whether the slight 
thickening of the pia, increase in spider cells, pigmentary degenera- 
tion of cortical cells, increased fibrilation of the neuroglia, increase 
of nuclei in the walls of the vessels, and other points reported are 
not results of senile change. 

The article closes with the hypothesis that the neuroglia of the 
cortex becomes to a slight degree water-logged [sic] by mucin, which 
causes lowered anabolism and katabolism of the cells, whose reactive- 
ness is thereby impaired. 

A Complicated Case of Aphashl 

Patient, 66 years old, slightly demented, after apoplectic stroke 
acquired complete right hemiplegia speech disturbance, hemianopsia. 
After five months dementia well-marked, temperature sense and sense 
of position and muscular sense absent on the right side. Later the 
power to distinguish colors was lost and the right knee reflex was 
greatly exaggerated. Autopsy revealed a softening of the central 
convolution and part of insula (I cm. long) and similar amount of the 
operculum and temporal lobes. The supra-marginal and both the ad- 
jacent parietal convolutions were involved. The entire orbital aspect 
of the frontal lobes markedly atrophied. Blood vessels at the base 
atheromatous. 

Sections showed atrophy of the cortex ekpecially marked over the 
superior temporal convolution. A small focus of softening was found 
in the cerebellar vermis. Diffuse atrophy of the callosum, total de- 
generation of the left internal capsule, partial degeneration of the left 
optic tract, almost complete cellular obliteration in the external genic- 
d a t e  body and a degeneration of the right lateral' pyramid complete the 

Archivf. Psychiatric u. Ncrumk., XXV, 1893. 

The cortex of a myxcedematous patient was examined. 

~BLEULER. 
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picture. Phrenoplegia or deficient kinesthetic sensation manifested 
by loss of muscle innervation is located according to Nothnagel in the 
temporal lobes. 

Although the patient had complete alexia and could not read the 
letters he recognized that his written nanie represented him. In  spite of 
the destruction of the insula he was able to sing and recite. 

Developmental General Paralysis.' 
A phase of general paralysis sustaining some relation to the peri- 

ods of puberty or adolescence was first so named in 1890, by Dr. 
Clouston. The present paper is occupied with clinical and patho- 
logical notes on a number of cases. Both classes of phenomena ex- 
hibit nothing unusual in general paralysis. 

The disease seems to develop at about 1 5  years and the cases re- 
ported are all females. The uterus and ovaries were still in the in- 
fantile stage. 

Syphilis seems to be an important factor in these cases. The 
atrophy of the cerebrum is marked, the average brain weight being 
27% 02. 

Cerebral Tumor Diagnosed by Means of Focal Symptoms2 
About 

five years prior to operation a sharp cramp-like pain of great severity 
suddenly appeared in the calf of the right leg. This was followed 
one week later by another and these continued to appear at intervals 
of from 7 to 10 days. A prickly paresthetic feeling in the locality of 
the monospasm preceded it. These spasms extended until the right 
arm was invdlved, but always originated in the same place; the whole 
side ,was affected in the course of one year. Weakness of the limb 
increased as the case progressed. 

Examination showed right motor 'paralysis and sensory blunting 
of right leg ; the right patella reflex was exaggerated. Hearing was 
affected in the right ear. Diagnosis : Cerebral tumor in the leg region. 
Operation : A horse-shoe flap 3 in. wide was turned down and fixed 
by a stitch. Palpa- 
tion revealed resistance over one inch on either side of upper third of 
Rolandic fissure. -4 tumor of considerable dimensions wa6 found 
extending into the brain but separable from it with a few slight adhe- 

Patient was a man 41 years old, without specific history. 

The skull was opened to almost the same extent. 

 MIDDLEM MASS, J. / o w n .  Mental Scirnce, XL. 168, Jan., 1894. 

%TEELE, A. K.  Journ. Am. Med. Assoc., XXII, 4, Jan. 27, 1894. 
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sions. -4 firm pedicle was found attached to the skull or falx at the 
region of the longitudinal sinus. The tumor was shelled out and then 
the capsule and pedicle were removed with the curette. A large rent 
in the superior longit. sinus resulted, which caused profuse hemor- 
rhage, which was controlled by gauze packing. Dressing was ap- 
plied for three days, after which most of the gauze was removed-all 
of it after four days more. After the operation complete motor par- 
alysis of arm and leg for 2 4  hours, which continued to diminish until 
nearly complete restoration. The tumor was diagnosed as endothe- 
lial fi bro-sarcoma. 

Microscopical Changes in Huntington's Chorea. 

Greppin reports a case, age 5 1 ,  marked by dementia, refusal of 
tood, somnolence and general choreic movements. Autopsy revealed 
pachymeningitis and leptomeningitis, also sclerosis of the septum 
cranii. Convolutions were flattened and slight atkeroma of vessels 
of the base. Microscopic examination showed accumulations of nuclei 
in both gray and white matter. Ganglion cells were sometimes oblit- 
erated by them and the vessels whose walls were modified. In  many 
places these cells are agglomerated, losing their nuclei and making a 
formless mass. The masses are distributed in the white matter of the 
temporal, parietal, and frontal convolutions and in the cortex of the 
insula and in the white matter of the cerebellum. They were less 
numerous in the central ganglia, pons, and medulla. The medullated 
nerves were reduced and the myelin sheaths swollen. The author 
considers the cells modified connective tissue elements and considers 
the case one of non-purulent encephalitis. 

The author differentiates the pathological state from that of gen- 
eral paralysis by the statement that in the latter there are chiefly alter- 
ations of the vessels and great modifications of Deiter's cells, while 
in chorea there is a multiplication of cell elements. (Schmidt'sjuhrb., 
June 15,  1893.) 

Pathology of Hay Fever.' 
Dr. S. S. Bishop states that hay fever is due to an excess of uric 

acid in the blood. Attacks may be prevented by reducing the amount 
of uric acid to the normal or may be cured by precipitating the excess 
of this substance. Leflaive found uric acid in great excess just prior 

'A New Pathology and Treatment of Nervous Catarrh. ]our. Am. Mcd. 
ASSOC., NOV. 25, 1893. 
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to attacks of hay fever. The  effect of an excess of uric acid in the 
blood vessels is to contract them, which, in the case of the brain, pro- 
duces cerebral anemia, and this condition appears to maintain in hay 
fever. The fact that excess of uric acid is found in connection with 
so many diseases of unlike complexion should inspire caution in ac- 
cepting radical conclusions on a slender basis of observation. 

Hysteria in the Vendee.] 
The Vendean peasant possesses a remarkably impressionable emo- 

tional nature. Hysteric men and women are legion. Three fourths 
of patients who come for consultation have nervous troubles. Also 
remarkable is the readiness with which the Vendean obeys suggestion, 
-the frequent and effective use of hypnotism in the treatment of hys- 
teric neurosis. 

The author's purpose (in which he was encouraged by Babinski, 
whom he had a consultation with) is to state the result of his experi- 
ments concerning the part that hypnotism may play in nervous 
diseases, particularly in hysteria. 

( I ) .  That hypnotism is an excellent method of treating hysteric 
accidents,-paralyses, contractions, spasms, etc.,-in hypnotizable 
subjects. 

(2). That in non-hypnotizable subjects recourse must be had to 
suggestion in a waking condition, since this affords excellent results, 
giving to various methods of treatment employed a value, an effect- 
iveness otherwise not attainable. 

(3). That if the effectiveness of hypnotism is such in hysteria, on 
the other hand it offers no help in the treatment of other nervous ail- 
ments, to say nothing of organic affections; that, if a result is ob- 
tained, it is only absolutely transitory, momentary; that, if we some- 
times note a lasting improvement, it is because these nervous ailments 
or organic affections are not alone, that hysteria happens to be associ- 
ated with it, and that it is the removal of these hysterical troubles that, 
by causing the patient's improvement, has caused the belief in the be- 
neficent action of hypnotism on various diseases. 

As is seen, I am of the opinion, contrary to the contention of the 
Nancy school, and in conformity to the SalpetriGre doctrines, that 
close relations exist between hysteria and hypnotism. 

As regards the role of hypnotism in therapeutics I share the view 

H e  endeavors to prove : 

~ D R ,  TERRIEN. D e  l'Hyst6rie en Vendee. Arciiivesde Neuroiogf2, December, 
1893. 
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of Babinski,-that hypnotism can have therapeutic action only upon 
the manifestations of hysteria. 

(4). Finally, I shall try to explain the frequency of neuropathic 
affections in the Vendee. Is it due to alcoholism, to the so numerous 
tonsanguinea1 marriages? Must we conclude also that hysteria is 
more easily developed in a new, primitive country, excessively super- 
stitious ? 

In chapter I an account of ten cases of hysteria involving aph- 
ony, astasia, and abasia, anorexia, spasm, hyperesthesia, paresia, gas-’ 
tralgia and vomitings, agoraphobia,-all hypnotizable and all cured, 
usually by a single treatment. 

In  chapter I1 five cases of adults cured by suggestion while in a 
waking condition, affections involved being much the same as in 
chapter I. 

Chapter I11 treats of associated hysteria; the cure of hysterical 
troubles by hypnotism, but the persistence of troubles due to concomi- 
tant diseases. 

In chapter IV the remarkable frequency of nervous diseases in 
the VendCe is explained. I t  is due not to the causes that produce 
hysteria and neurasthenia generally : excitement of city-life and alco- 
holism ; but to marriages of kindred, and to superstition. 

The editor, Bourneville, in a note dissents in.part from this ex- 
planation. The true one, he says, is neuropathic heredity, intensi- 
fied, doubled by consanguineous marriage. 

Are these three causes combined ? 

G. F. MCKIBBEN. 

BIkicellaneons Pathological Kotee. 
DR. PETERSON exhibited before the New York Neurological 

Society, Dec. 5 ,  1893, the brain of a female infant aged 2 0  months, 
which had suffered from congenital diplegia-spastlc paralysis of the 
four extremities. There were convulsions and enormously exaggerated 
knee-jerks and ankle-clonus. The head was very small and the 
sutures closed. A large group of convolutions especially of the motor 
area were absent. Degeneration and atrophy of the lateral columns 
of the cord. 

DR. PETERSON also exhibited the brain of an 18-months child 
with chronic hydrocephalus and lacking the hemispheres. The cere- 
bellum was of the normal size. There was degeneration and atrophy 
of the lateral columns of the cord. The ohild was blind and had 
nystagmus. 

A few 
There was rigidity of the extremities and convulsions. 

DR. WIENER reported a case of unilateral bulbar palsy. 
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months before the glands of the neck were removed on account of 
tubercular disease. Complete unilateral palsy of the right side of the 
tongue, soft palate, pharynx, and right recurrent laryngeal nerve 
developed. Autopsy showed the nidulus of the 12th nerve greatly 
altered on the right, and less so on the left. Niduli of the ninth, 
tenth and eleventh nerves were somewhat affected. The respiratory 
bundle appeared completely degenerated on the right side, while on 
the left, in the region of the hypoglossus nidulus its ventral and ceph- 
alic parts were diseased. No evidence of tubercular disease was found 
and the change was considered motor atrophy. 

Dr. Wiener summarizes as follows : 
I .  The region of the hypoglossus nucleus gives origin to nerve 

fibres which supply the tongue, palate, pharynx and larynx on one 
side of the body. 

The column of nerve fibres known as the respiratory bundle con- 
sists of fibres from the glosso-pharyngeal, vagus and vago-accessorius 
fibres. 

3. The glosso-pharyngeal nerve seems to control the reflexes of 
nausea and gagging in the soft palate and pharynx, and also to send 
some of the motor filaments to the pharyngeal muscles. These latter 
filaments take their origin in the hypoglossal nucleus and ascend in the 
respiratory column to the nucleus proper and then make their exit 
with the glosso-pharyngeal nerve. 

The soft palate muscles are not innervated by fibres from the 
seventh nerve. (Journ. Nerv. Menial Diseases, Jan. 1894.) This 
case may be compared with that recorded by Reinhold (Deufsch. 
Zeitsch. f. Nemenheilk. Oct. I 893.) which had been reported as one of 
bulbar paralysis. After 12 years, during which the symptoms had 
not changed, the patient died of bronchitis and microscopic examina- 
tion showed no structural changes. The case proved to involve prim- 
ary disease of the muscles. “Dystrophia muscularis progressiva.” 

In  his paper on Hereditary Spastic Spinal Paralysis (Drufsch. 
Zntsch. f. Ncrvenhilk, Oct., 1893.) 

I. Under the influence of an abnormal hereditary defect there 
develops, slowly but progressively, a primary systematic degeneration 
of the crossed pyramidal tracts. 

The symptoms (primarily sharply limited spastic disturbance 
of the-lower extremities) develop between 30  and 40 years of age. 

After the lapse of years the disease generally becomes a true 
spastic paresis and paraplegia of the legs. 

As a rule, the pathological changes limit themselves to a de- 

4. 

Strumpell states that: 

2 .  

3. 

4. 
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generation of the pyramidal tracrs with slight degeneration of other 
systems, particularly the direct cerebellar and Goll's columns. 

Innervation of the Heart of the Frog. 
W. NIKOLAJEW, in the A7ch.f. Anat. u. Phyr., suppl. for Phys. 

Part, 1893, offers a preliminary study which may be summed up as 
follows : 

The vagus of the frog contains fibres which end in the pencellu- 
lar nets and whose origin is in the medulla. Since the pericellular 
net simply lies upon the protoplasm of the nerve cells without enter- 
ing the cell substance, the influence on the nerve cell must be by con- 
tact simply. The pericellular net is accordingly analagous with fibre- 
endings within the central system. 

Nerve-Termini in the Lachrymal Gland of Mammals. 
Professor A. S. Dogie11 comes to the following conclusions re- 

specting nerve-termini in the lachrymal glands : ( I ) .  Its fibres, which 
surround the blood-vessels and ducts and for the most part enter 
with them, are almost exclusively nonmedullated. (2). The nerve 
fibres and branches produced by their division surround the tubules 
with few loops and form a meshwork lying upon the membrana pro- 
pria. (3). From this network fine branches and fibres pass out and 
pass through the membrana propria. These fibres gather about the 
bases of the glandular cells and by crossing and blending form a supra- 
cellular network. (4). Very small fibres pass from the last mentioned 
and form an inter-cellular network in whose meshes the cells lie. 
(5 ) .  'The occasional appearance of free termini is misleading being 
due to imperfect coloring. 

The above 'arrangement is considered typical for all serous if 
not all mucous glands. 

The author seems unaware of the woik of Dr. Berkley along sim- 
ilar lines. 

The Course of the Optic Fibres in the Frog? 
The author found Marchi's method imperfectly applicable to the 

study of degeneration phenomena in cold blooded vertebrates and ac- 
cordingly employed Weigert's process for the most part. The devel- 

1Arih.f. mik. AnatomiP, XL, 4. 

~WLASSAK, R, Die optischen Leitungsbahnrn des Frosches. Arch:f. h u t .  
a. Phyr. Phys. Abth., 1893, Supplement. 
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opment of the medullary sheaths was used as a check on the results 
obtained by degeneration. 

Three distinct portions of the optic tracts are distinguished : 
x.  The axial bundle is the first to become medullated and lies ad- 

jacent to the lumen of the nerve. The fibres cross after entering the 
diencephalon. This is the bundle which Kijppen called the thalamus 
root of the optic nerve. I t  may be followed to the roof of the 
tectum and there dips below the external layer and is lost in deeper 
cell series. These fibres may be recognized as the most dorsal of 
those crossing in the chiasm. Wlassak finds, like Bellonci and Her- 
rick, that the fibres do not terminate in the corpus geniculatum. The 
fibres end in two layers and form the 3d and 4th fibre layer of the 
tectum counting from the periphery. 

An attempt to explain the origin of the myelin seems to the 
writer to rest on very imperfect data. 

2 ,  The second tract is called the marginal bundle and passes super- 
ficially to the tectum without forming connections in the diencephalon 
but enters the tectum superficially to the axial bundle. 

Wlassak seems to confuse the Sylvian commissure, which he cor- 
rectly describes as connecting the two tecta, with the post-commissure. 
I n  fact the continental writers generally, since Stieda, have failed to 
recognize the fundamental difference, though Edinger refers to it.  

3. The third tract is the basal bundle which terminates in niduli, 
near the median line; cephalad of the oculo-motor niduli, i. e., in the 
basal optic niduli. 

This bundle is identified with that recognized by Edinger in Am- 
phibia, and by Singer and Miinzer and Perlia, in birds. Of the in- 
teroptic commissures one arises in the corpus posterius of Bellonci 
(testis) and passes mesad of the ventral part of the optic tracts to a 
decussation with the latter ; the part is identified with inferior com- 
missure of Gudden. The second part is homologized with Meynert’s 
or Forel’s commissure and lies adjacent to the axial optic tract. It 
finally becomes the most superficial layer of the tectum and termin- 
ates at the other extremity in the gray matter of the diencephalon. 
The system receives a new name, (‘ opticoid bundle.” 

To the above it may be said that it is wholly incomprehensible, 
providing no connection between optic tectum and cerebrum. I t  is 
also quite inconsistent with results of the present writer. Much 
would be gained if in the midst of the furor for modern fibre meth- 
ods and silver impregnation occasional resort could be had to methods 
which reveal both and stain uniformly. The axis cylinders of the 
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axial bundle end freely in the tectum. The marginal optic bundle 
arises from axis cylinders from cells of one of the deep layers, In 
these respects the results agree with Herrick's in the fish, reptile and 
amphibia, but we do not think the layers are capable of such close 
discrimination as that attempted by Wlassak. 

The author did not succeed in applying the method of degenera- 
tion to the tectum and does not make the very desirable comparisons 
with the Urodela and other groups. The paper, nevertheless is very 
serviceable, especially as it is introductory to physiological work. 

We hope similar care may be used in seeking the cerebral con- 
nections. 

Histology of the Optic Nerve and Tract.' 
Professor S. E. Hensen finds the path of the optic stimuli to be 

composed of fibres from the large ganglion cells of the retina which end 
in the geniculate bodies, and other fibres arising in cells of the genicu- 
lata and ending in the cortex of the occipital lobe. The course and posi- 
tion of the fibre bundles is as follows : The macular bundle, which 
at the papilla lies latero-ventrally, becomes more central as it passes 
centrad, and is the central bundle in the chiasm and tract. The un- 
crossed fibres at the papilla form two bundles, a dorso-lateral, and a 
ventro-lateral, separated by the macular fibres ; further back these 
unite to form a lateral bundle. The crossed fibres at the papilla lie 
in a medial or dorso-medial plane and retain this position throughout 
their course. On entering the chiasm, the uncrossed fibres, which 
have hitherto formed a compact crescentic bundle, divide into a num- 
ber of horizontal rays which alternate with similar rays formed by the 
crossed fibres. A certain proportion of the uncrossed fibres keeps its 
course at the periphery of the chiasm, but most of them pass medially, 
intermingling with the crossed fibres. The crossed fibres in passing 
through the chiasm, change from the. dorso-median position to 
a ventro-median position in the tract. The uncrossed fibres 
also change, occupying in the tract a latero-dorsal position. 
Fibres representing the dorsal half of the retina run dorsad 
in both bundles. These bundles remain separate as far as 
to the geniculatum where they coalesce. The optic fibres, in 
part, form the capsule of the geniculate body and, in part, enter it, 
forming the so-called medullary lamelk. The geniculate body is, 
therefore, the main visual ganglion, though fibres can be traced to the 

'Om Synbrnans anatomi ur diagnostik synpunkt. Upsala, 1893. 
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pulvinar and anterior quadrigemina. These latter fibres, however do 
not seem to transmit visual impressions and a lesion there does not 
seem to cause a defect in the visual field. From the ganglion cells of 
the geniculate body fibres pass backward into the occipital optic tract. 
They form a compact fasciculus about 5 mm. in diameter, which 
passes at the level of the first temporal fissure and second temporal 
convolution backwards to the bottom of the calcarine fissure. I n  this 
optic path the fibres for the dorsal half of the retina lie dorsad, as in 
the anterior part of the tract. The cortical visual centre lies at the 
bottom of the calcarine fissure, and is restricted to it. A unilateral 
lesion in this fissure causes complete hemianopsia. The  pulvinar and 
quadrigemina are also connected with the cortical visual centre; these 
are probably reflex paths. The theory that the visual tract takes part 
of the formation of the internal capsule or decussates behind the chi- 
asm is incorrect. The macula is often innervated from both sides of 
rhe brain. 

The Roof of the Dienceyhalon in Petromyzon.1 

I n  a brief paper, full of interesting suggestions, Professor Burck- 
hardt indicates the inappropriateness of the term lobus olfactorius im- 
par, as proposed by Kupffer, and substitutes recessus neuroporicus, 
which should be at once adopted. 

The pineal stalk enters the lower pineal vesicle not the upper, as 
supposed by Ahlborn. But the two communicate as indicated by the 
latter author. Burckhardt finds the prepineal segment or '' polster," 
followed by the velum and paraphysis, as in other vertebrates. I n  
the later stages there is a retrogression rather than development in 
these parts. From this and other recent communications it appears 
that there is now no  difficulty in applying homologies throughout the 
vertebrate series. 

The Effect of Reflex and Central Irritation of the Optic Nerve upon the 

NAHMMACHER has investigated the retina of the frog with the 
view to determine whether contraction of the cones is produced by 
the irritation of centrifugal fibres. I t  will be remembered that Grijns 
has determined physiologically the existence of such centrifugal tracts 

Position of the Cones h the Retina. 

~BURCKHARDT, R. Die Homologien des Zwischenhirndaches und ihre Be- 
Anat. An- deutung fur die Morphologie des Hirns bei niederen Vertebraten. 

scigw, IX, 5-6. 
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as Engelmann assumed (retinomotor fibres.) Gotsch and Horsley have 
found that irritation of the dorsal root fibres of the cord produces neg- 
ative variation in the corresponding fibres of the opposite side. This 
suggests the possibility of the transference from one sensory path to 
another. 

His, Herrick, Monakow, Cajal and others have demonstrated in 
various groups the existence of centripetal and centrifugal tracts. (See 
also WLASSAK, Die Optischen Leitungsbahen des Frosches, in Arch& 
f. A M .  u. Ply$., 1893, Suppl. to Phys. Part, who makes the rela- 
tions clear in the frog itself.) 

Three positions of the cones are distinguished, a proximal, inter- 
mediate and distal. In the proximal position the average length of 
the myoid, or terminal portion, from the limitans externa to the prox- 
imal end of the ellipsoid, is one or one and a half the length of the 
ellipsoid itself. The spheroid of the cone lies near, generally above, 
the limit between inner and outer segments of the rods, at any rate all 
within the lower third of the space between limitans externa and the 
under surface of the bodies of the pigment cells. 

In the intermediate position the majority of the ellipsoids lie in 
the middle third of this space and their niyoids are narrow and two to 
four times as long as the ellipsoid, while in the distal position the ellip- 
soids occupy the upper third of the space and have a slender thread- 
like myoid. Irritation of one eye with salt solution while the optic 
nerve remained intact, caused the ellipsoids in the other retina to 
assume the proximal position in 86.6 per cent. of the cases, while if 
the optic nerve had been resected only 24 per cent. were in this posi- 
tion. 

Direct irritation of the optic nerve or chiasm produced proximal 
position of the ellipsoids in 82.3 per cent. of the experiments while 
in control cases only 18.4 per cent. were found in this position. 
These experiments are thought to afford physiological support to the 
anatomical theory of centrifugal fibres in the optic nerve. 

The Structure of the Electric Organ of Torpedo.’ 

This elaborate monograph on the nervous termini in the electric 
organ cannot be condensed for review here. It details the results of 
extended applications of the Golgi method to these organs and claims 
to set at rest many of the moot points. A considerable portion of the 

The exceptions are explained in various ways. 

~BALLOWITZ, E. Ueber den Baul des Elektrischen Organa von Torpedo, 
etc. Amh.f. mikr. Anat. XLII, 3. 
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paper consists of critical reviews of previous work. 
Boll is supported and that of Fritsch is severely handled. 
bibliography accompanies. 
review of this subject for the Journal at an early date. 

The Brain of Limulus.’ 
We are glad at last to announce the appearance of this work for 

which we have been some time prepared. I t  forms a bulky quarto 
with thirty-six plates and numerous figures all elegantly engraved. 
Viallanes has described the brain of Limulus and given figues of models 
reconstructed from sections. Kishinyone and Patten have also added 
embryological data. 

Professor Packard states that the brain is composed of three pairs 
of lobes, i. e., two pairs of eye-lobes or ganglia, viz.-first those 
which send nerves to the lateral eyes ; second, those which innervate 
the median eyes; and third, the cerebral ganglia, which, with the 
mushroom bodies, form the chief portion of the brain. The ganglia 
of the first pair of appendages are separate from the prestomal brain 
mass and are consequently excluded from consideration with the brain 
proper. Packard rejects Patten’s second pair of median eyes. Vial- 
lanes’ classification of the regions of crustacean and insect brain into 
three does not apply to Limulus. Viallanes’ ‘‘ protocerebrum ” 
is that which Packard considers the brain proper. 

Packard accepted Viallanes’ identification of the so-called nucleo- 
genous bodies with the pedunculated or mushroom bodies of insects. 
There is little doubt that the brain is in its general features much like 
that of Arachnida. The organ described by St. Remy as the “organe 
stratifie posterieur” in spiders is considered as the homologue of the 
mushroom body of insects in spite of the fact that it is not double. 
Two other bodies noted by St. Remy, the ‘‘olivary body” and 
“ organ en bissac” are said by Packard not to occur in the king crab. 

Little embryological matter was added to that published by Kish- 
inyone and Kingsley. Although many sections were prepared the 
fine histology is imperfectly made out, owing no doubt to the great 
difficulty of securing a suitable technique. I t  is to be hoped that 
something approaching the methyl blue process may be applied to this 
subject. 

The position of 
A full 

It is hoped to secure a comprehensive 

~PACKARD, A. S. Further studies on the Brain of Lirnulus polyphemus 
with notes on its Embryology. National Academy of Scicnces, Mcmoir .8. 
Vol. VI. 
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We miss from the bibliography reference to Nansen, whose his- 
tological studies certainly should be consulted in any study of crusta- 
cean neuro-histology. 

Invertebrate neurology owes thanks to our veteran entomologist 
for the valuable work before us. 

The Connective Tissue Skeleton of the Spinal Cord.* 
Sections of the spinal cord hardened in Mfiller's fluid and stained 

with acetic hamatoxylin and afterwards differentiated with Weigert's 
borax-ferricyanide of potassium in very dilute solution, exhibit super- 
ficially a very sharp differentiation between gelatinous connective tis- 
sue and neuroglia. 

The gray cortical layer of the cord and the septa passing from it 
inward consist of a tissue which is sharply distinguishable from gela- 
tinous connective tissue. 

The superficial glia-layer (subpia of Waldeyer, gray cortical layer 
of older authors) exhibits great individual variation. It is thickest at 
the lips of the sulci and exits of the nerves. Where most developed 
the fibres have a circular, radial, and longitudinal course, forming a 
meshwork connecting directly with the glia septa. All vessels and 
septa from the pia are clothed with such a glia coating. 

The greater number of radial septa are of glia nature, but a con- 
siderable number of irregular connective septa arise from the pia. 
Larger masses of connective tissue follow the vessels and these to- 
gether constitute a considerable element in the framework. 

Ganglion Cells and their Spongioplasmic Skeleton.' 

The author continues his studies upon the microscopic structure 
of the invertebrate ganglion cell, founding his studies on Leydig and 
Nansen. 

As Leydig said there is such a blending of the spongioblastic 
frame-work of the cell with the connective tissue surrounding that it 
is impossible to say where one terminates and the other begins. 

Numerous examples are chosen from gasteropod mollusks. Two 
sorts of spongioplasm fibres, fine and coarse, and a considerable va- 

ISCHAFFER, J. Die oberflachliche Gliahillle und dns StUtzgerUst der weir- 
sen Rilckenmarks-mantels. Anal. Am., IX, 8. 

Ganglionselle und Neuroglia. ~ROHDE,  E. Arch. f. mrk. Anat., XLII, 3, 
1893. 
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riety in the connections affected with the enveloping mesh-work 
(which is called '' neuroglia " by Rohde) are described. 

The same relations are found in a large number of crustaceans, 
and an attempt is made to bring these relations into harmony with 
facts observed by Fritsch, in I;ophius and Malopferwws. 

Rohde passes to a comparison with the conditions described by 
Dohrn.1 I t  may be remembered that Dohrn described in sharks, the 
formation of a sheath about the cell by a process of fusion of nerve 
cells which form about it. Inasmuch as these could not, as he 
then thought, be of mesodermic origin, he concluded that the periph- 
eral layer of the ganglion cell is formed by the fusion of these encap 
suling nerve cells. 

Rohde thinks the relations are similar to those he describes in 
?tfhys and Pkurobrawhus. Dorhn has since yielded to the over- 
whelming German influence and denied the ectodermic origin of the 
sheath cells, but Rohde (and many others) think the original view the 
correct one. These considerations lead the author to doubt the cellu- 
lar nature of ganglion cells. 

The periph- 
eral nucleated sheath of the ganglion cell is formed precisely as the 
sheath of the fibre is by the subdivision of the primitive neuron and 
the sheath is but a special form of what is found throughout the nerve. 
Passing to the invertebrates, we have no right to project conditions of 
comparatively late origin among vertebrates so far backward. The 
term neuroglia has no place in describing invertebrate nervous struct- 
ures, certainly not when applied to the immediate sheath of a fibre or 
cell. The concentration into a central system is on a much simpler 
plan than in vertebrates. Even in Amphioxus there is no neuroglia. 
The structures described as neuroglia are really spongioblastic and the 
sheath formation is of necessity greatly accentuated. 

To the present writer there seems a simpler escape. 

[C. L. H.] 

The Embryology of the Hypophysb of Sanrian8.* 
This short paper includes an account of the earlier stages of the 

pituitary of lizards. In saurians and perhaps all reptiles the hypophy- 
sis has a three-fold proton (anlag) consisting of a median and two lat- 

lMit#kiZ. aus dtr Zool. Stah'on zu Nrapol X, 2, 17. 
der Wirbelthierkarpers. 

2 G ~ ~ ~ ~ ,  E. 
Amat., XLII, 3. 

Studie zur Urgeschichte 

Ueber die Adage der Hypophyse bei Saurien. Arch. f- mik. 



eral buds. The middle one behaves like the mammalian hypophysis, 
while the lateral ones are temporarily united with the median one and 
then acquire an independent relation with the brain, separating from 
the hypophysis in the form of solid epithelial bodies. 

The figures show that in Lacerta agilis there is a well-developed 
Secssel's recess1 " which corresponds to the structure described by 

Mr. Bawden in the June number of this Journal for 1893. 

Changes in Brain Tissue Due to Hardening Raagents.s 
It  is a matter of the first importance to the histologist to be able 

to distinguish those appearances due to the reagents employed from 
those which express the normal state of the tissue and among these in 
turn to distinguish those which arise from functional changes. 

The investigations conducted by Dr. Donaldson have been under 
most favorable auspices and have been facilitated by grants of money, 
abundant material, and competent assistance, etc.; we naturally ex- 
pect, therefore, very considerable results in this tedious but valuable 
investigation. This preliminary paper, however, is limited to the 
effects upon the weight of entire brains or large portions of such brains 
by a few of the common reagents. I t  thus gives an accurate math- 
ematical statement of the changes with which all histologists have 
become more or less familiar in practice. We look forward with in- 
terest to the application of similar methods to the more important 
questions of histological alterations. 

I t  is impossible to reproduce the tables which show at a glance 
the change of weight resulting by varying the time or density of the 
fluid. 

The Auditory Nerve-termini in the Brain of the Cat.' 

Dr. Paul Martin contributes several particulars to the recent re- 
searches of Sala, Held and Kijlliker, on this subject. We excerpt 
his summary: 

I. The fibres of the cochlear nerve divide, soon after their en- 
trance into the. ventral nidulus, into a division passing mediocephalad 

They will be of considerable value in the laboratory. 

1Zur Entwickelungsgeschichte des Vorderdarms. Arch. f. Anat. Y. Phys., 

'DONALDSON, H. H. Preliminary Observations on Some Changes Canred 
in the Nervous Tissues by Reagents Commonly Employed to Harden Them. 
/am. MmphoZogy, IX, I .  

1877. 

'Anat. Anaezgcr, IX, 5-6. 
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and medhcaudad and then divide into numerous branches as de- 
scribed by Kiilliker. 

2. The small multipolar cells of the ventral nidulus are recog- 
nized. The nervous processes are always short and, as Held says, 
divide frequently. 

3. Adjacent to the above he finds the large nerve cells described 
by Kijlliker, but many of them have the appearance of an ordinary 
multipolar nerve cell. From a rather far ventral large cell a meso- 
ventral process could be followed into the corpus trapezoides. Final- 
ly fusiform cells were found with dendrites at either end. In  two of 
these the nervous process at its proximal end exhibited a very large 
polar dendrite and such cells as these may have led Sala to the 
assumption of bipolar ganglion cells with T-shaped fibres. In  the case 
observed there is no doubt that a nervous process arises from a den- 
drite. In  the tuberculum acusticum are similar fusiform cells lying 
mostly in a transverse position, yet it was impossible in most cases to 
trace the processes far in the tuberculum acusticum, while in those of 
the ventral nidulus they all tend toward the corpus. trapezoides. 

4. A large part of the fibres entering the tuberculum acusticum 
first pass through the ventral nidulus and give off collaterals to it. 

5 .  Cochlear fibres are also found which pass mesad of the tuber- 
culum acusticum and end far dorsad in terminal brushes in the most 
distant parts of the tuberculum. Held identifies certain other fibres 
which pass from this point and, arching about the restiforme, pass 
again ventrad as a part of the root-fibres of the cochlearis, but Mar- 
tin is not sure that they do not originate from cells of the tuberculum. 

6 .  Besides the termination of the vestibular nerve in the two dor- 
sal terminal niduli of Kolliker (dorsal or main vestibular nidulus or 
Deiter’s nidulus) as well as in the region of the caudal root, the whole 
gray mass between the floor of the ventricle, the caudal trigeminal 
root and the corpus restiforme.may be considered as a terminal region 
of the vestibular nerve as also a partially distinct portion of ventral 
nidulus beneath the restiforme. 

Chromatophores of Cephalopodef 
The chromatophores of h & o ,  for example, consist of a pigment 

cell with twenty or more long radial fibres. These fibres have been 
supposed by the older authors to be muscular and their purpose to 

Bemerkungen fiber die chromatophoren der Cephalopoden . l S ~ ~ ~ ~ ~ ~ ,  P. 
YerkandZ. na#ur.-h-Aist.-mrd. Verrins zu HcidZbrrg, V, 2. 
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produce the contractions of the chromatophore, causing the change 
of color. Girod, however, considers the fibres to be of connective 
nature, motion being produced by the pigment cell itself. The au- 
thor decides for the muscular character. During the contraction of 
the cell the fibres are thinner than during the expansion stage. The 
nuclei of the radial fibres, which lie adjacent to the pigment cell 
assume an elongate radial position during contraction of the pigment 
cell. In  the extreme expansion stage the nuclei become tangential, 
in intermediate stages the form is globular. 

Joubin has traced nerves to 
the chromatophores by means of methyl blue infra vifum. The chro- 
matophores seem to function only for a certain length of time and 
then degenerate and are substituted for by new ones. 

According to our author the nerve fibre fuses directly with the 
chromatophore without the formation of any sort of end-organ. The 
nervous connection takes places after the young chromatophore has 
partially developed. I t  will be seen from the above that either these 
chromatophores differ toto ca& from those of vertebrates (this Journal, 
Dec., 1893, p. clix) or the present study needs revision. 

The radial fibres receive no nerves. 

Annual of the Universal Xedical Sciences.’ 

The sixth issue of this standard and well-nigh indispensable aid 
to the busy physician, surpasses in excellence its predecessors. It has 
been enlarged, broadened in scope and improved in other ways. The 
editor, who is now residing in Paris, is in a position to come more 
closely in touch with current progress on the Continent, without how- 
ever losing anything in the thoroughness with which American topics 
are treated. The list of foreign associates has been greatly enlarged, 
and the subscribers are to be congratulated on the great improvement 
noticeable in these departments. Some of the more important articles 
on the Nervous System only can be mentioned. “ Diseases of the 
Brain,” by Dr. Landon Carter Gray, of New York, ‘‘ Diseases of the 
Spinal Cord,” by Dr. H. Obersteiner, of Vienna, “ Peripheral Nerv- 
ous Diseases, Muscular Distrophies, and General Neuroses,” by Drs. 
Bourneville and Sollier, of Paris, “ Mental Diseases.” by Dr. Geo. 
H. Rohe, Catonsville. Md., ‘‘ Inebriety, Morphinism and Kindred 
Diseases,” by Dr. Norman Kerr, London, “ Surgery of the Brain, 

Published by the F. A. Davis Co.,   CHARLES E. SAJOUS, Editor-in-Chief. 
Philadelphia. 
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Spinal Cord and Xerves,” by Dr. Lewis S. Pilcher, of Brooklyn, and 
Dr. Samuel Lloyd, of New York, ‘‘ Traumatic Neuroses,” by Dr. J. 
A. Booth, New York. 

Lesions of the Cerebellum in Monkeys.1 

The most noteworthy features of complete extirpation of the cere- 
bellum were the extraordinary disturbances of station and locomo- 
tion, and the long-continued and apparently persistent unsteadiness of 
the trunk and limbs on muscular effort. There were noted, also, from 
the first, absence of tonic flexion or contraction of the limbs ; reten- 
tion of great and, apparently, unimpaired muscular strength, as evi- 
denced by the firmness of the grasp of the hands and feet, and the 
agility in climbing; and the presence, with ultimate exaggeration, of 
the knee-jerk There was no impairment of the general or special 
sensibility, or disturbance of the organic functions. 

The symptoms observed after extirpation of a lateral lobe, after 
the first tumultuous disturbance of equilibrium had passed 0% were 
similar to those observed after complete extirpation, with the impor- 
tant difference that they were confined to the limbs on the side of le- 
sion. Except in one case, where it was only present to a slight extent, 
there was no impulsive tendency to rotation. 

Extirpation of the middle lobe, including antero-posterior divis- 
ion, produced, in general, the same symptoms as were observed in 
connexion with removal of the‘whole organ and of the lateral lobe, but 
they did not affect one side more than the other, and were more pro- 
nounced in the head and trunk than in the limbs. 

The symptoms following section of the cerebellar peduncles were 
similar to those occurring after removal of the lateral lobe, the chief 
difference being the greater tendency to roll round the longitudinal 
axis towards the side of lesion, whichever peduncle was cut. 

Destruction of the clavate and cuneate nuclei caused temporary 
disturbances of attitude and gait, but there was no affection of cutan- 
eous sensibility. 

The degenerations following removal of the lateral lobe of the 
cerebellum, ‘or section of the superior peduncle, showed that this 
structure contains an efferent tract to the opposite red nucleus and op- 

‘A Record of Experiments illustrative of the Symptomatology and Degen- 
erations following Lesions of the Cerebellum and its Peduncles and related 
Structure in Monkeys. Proc. Roy. Sot., LIV, 330. 

DAVID FBRRIER and W. ALDEN TURNER. 
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tic thalamus, and an afferent tract, which appears to be the cerebellar 
termination of the antero-lateral ascending tract of Gowers. 

Lateral lobe extirpation, or section of the middle peduncle, was 
followed by diminution of the transverse fibres of the pons Varolii on 
the side of the lesion, and atrophy of the cells of the nucleus pontis 
on the opposite side. 

Lateral lobe extirpation, or section of the inferior peduncle, 
demonstrated the existence of an efferent tract to the opposite inferior 
olivary body, and of an afferent tract to the cortex, chiefly of the lat- 
eral lobe. 

Extirpation of the middle lobe occasioned no degeneration in the 
superior, middle, or inferior cerebellar peduncles, but was followed 
by degeneration and sclerosis of the tract which passes from the verm- 
iform process to Deiters' nucleus-the '' direct sensory cerebellar 
tract " of Edinger. 

We were unable to confirm Marchi's statements as to the existence 
of a direct efferent cerebellar tract in the spinal cord, or of degenera- 
tion in the anterior nerve roots, mesial fillet, or posterior longitudinal 
bundles, after cerebellar extirpation. 

In two cases of lateral lobe extirpation, however, we obtained de- 
generation in the anterior and lateral columns of the spinal cord re- 
spectively, in the position indicated by Marchi. In the case, however, 
in which there was a marginal degeneration in the anterior column, 
the nucleus of Deiters, on the same side, was implicated ; while, in 
that in which degeneration in the lateral column was present, there 
was a lesion of the tegment of the pons, involving the nucleus of the 
lateral fillet. The same degeneration was induced by lesions specialiy 
made in the lateral fillet. 

Destruction of the clavate and cuneate nuclei was followed by de- 
generation, on the one hand, through the restiform body into the cer- 
ebellum ; and, on the other hand, through the internal and middle ar- 
cuate fibres to the opposite interolivary layer and mesial fillet. This 
latter structure was traced to the anterior quadrigeminal bodies and 
optic thalamus. 

Owing to lesion in some of the experiments of the roots of the 
5th cranial nerve, we were led to make special investigations on its 
central connexions. Degeneration and sclerosis of the so-called " as 
cending root " was traced as far as the zd cervical nerve, after section 
of the sensory division ; and atrophy of the so-called " descending 
root" was observed after section of the motor division. We were 
unable to confirm the existence of a direct cerebellar root to this nerve. 
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The Der el opment of the Head of Ammocoetes planeri.’ 
Professor Kupffer pursues the subjects treated in his previous pa- 

pers and is obviously much influenced by the conceptions derived 
from his studies in the embryology of the sturgeon. This author 
never fails to prove suggestive even where his arguments may seem 
unconvincing. 

The present paper begins upon the basis of the statement that, in 
the sturgeon and chick, the axis of the brain tube terminates between 
the olfactory tubers in an azygos plate of the epidermis which the 
author homologizes with the olfactory organ of the Monorhina. This 
is a terminally situate sensory organ.” A seriefs of longitudinal sec- 
tions at different stages is discussed and brought. as far as possible, 
into harmony with the sturgeon series. An unpaired thickening of 
the epidermis at  the dorsal portion of the truncated cephalic extermity 
of the ( primarily solid) nerve tube is the olfactory plate. The 
hypophysis at this stage is a slight depression at  the ventro-cephalic 
angle of the tube. At the eighth day the olfactory plate has become 
depressed producing a beak-like angle of the nerve tube at its dorsal 
end which is identified as the olfactorius impar. The brain at this 
period is divided into three segments. 

Larva: 4 mm. long have the free rounded end of the olf.impar re- 
tracted from the olfactory organ but a short fibrous cord connects the 
two points. This cord Kupffer regards as a transient olfactory nerve. 

These studies prove ( what was a priori to be expected ) that the 
so-called anterior epiphysis is homologous with the paraphysis of other 
vertebrates. I t  arises at  the caudal limit of the poorly-differentiated 
prosencephalon. 

When Ammocoetes becomes 7 mm. long a retrograde metamor- 
phosis of the brain begins, exhibiting itself in the decrease of the cere- 
bellum, and of the commissures. The olfactorius impar and vesicle 
of the prosencephalon have already disappeared. 

Kupffer discovers that there is a special decussation of fibres 
cephalad of the supracommissure without recalling that such a double 
commissural system has been described by C. L. Herrick in a large- 
number of different vertebrates. The statement that the fibres after 
decussation apply themselves externally on the paraphysis should be 
verified in various stages. The author corrects Studnicka’s error in 
deriving the “ parapineal organ ” or paraphysis from the dienceph- 

~KUPFFER,  C. V. Studien zur vergleichenden Entwickelungsgeschicte der 
Kopfes der Kranioten, .2. J .  F. Lehrnann Munich-Leipzig 1894. 10 marks. 
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alon. The azygos character of the prosencephalon obscures relations 
somewhat. 

A second part of the paper treats of the preoral digestive tract 
and the mesoderm of the head into which our limits will not permit us 
to go. The author concludes, however, that in the ontogeny of the 
Craniates there has been a retrograde metamorphosis in the venkal 
region of the head, as a result of which the original cephalic part of 
the digestive tract- has been lost. The mouth of Craniates is not ter- 
minal but is derived from a point ventrad and caudad of the front. 
The hypophysis he regards as the original mouth, pakostoma, while 
the functional mouth is a mostoma. 

The trabeculae cranii in Ammocetes are related to the hypophysis 
as the inferior maxillaries are to the mouth. 

The last section of the paper is devoted to the development of 
the cranial nerves and as it requires fuller analysis than can now be 
given it and forms but the introduction to the '' study " next to appear, 
it may be reviewed in connection with the latter. The clear and easy 
style of the author and the elegant work of the publisher combine to 
produce a very acceptable series. 

Embryology of Selachisns,' 
These observations form the principal part of the descriptive por- 

tion of the author's work recently published in Russian on the devel- 
opment of vertebrates. 

I. . Ongin of th Nerves. 
I .  Separation of the nerve-tube from the ectoderm. The author 

here adduces evidence to show that the whole central and peripheral 
nervous system springs from a single proton (adage). 

2. Primitive differentiation of the general proton of the periphe- 
ral nervous system. By this proton we understand that embryonic 
structure which gives rise to spinal ganglia, dorsal roots, and periphe- 
ral nerve fibres. The differentiation of the ganglionic layer from the 
dorsal wall of the nerve tube marks the first step in the development 
of the peripheral system ; the dismembernient of this layer, the sec- 
ond. In Raja there is no trace of this layer up to the closing of the 
nerve-tube. Then a less compact arrangement of the walls of the 
tube in the parietal region of the head forms the first step in this dif- 
ferentiation. The epidermal groove is still well marked, but its walls 

~MITROPHANOW, P. Etude Embryogtnique sur SClaciens, Arch. dc Zod. 
E x - .  ct  Gm. 3d Series, I, 1893. 
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are completely closed and separated from the nervous elements. In  
the ganglion layer karyokinesis is in progress and toward the periph- 
ery the cells show branched processes. While this differentiation is 
continued caudad, the cephalic part of this proton, which has been 
already formed, begins to atrophy after having previously separated 
into the protons of the ganglia of the first cranial nerves. 'The whole 
proton is now plainly differentiated into three parts ; the first is the 
proton of the cranial nerves in front of the trigeminus, the second of 
the trigeminus, the third subsequently separates into the acustico-fa- 
cialis and the glossopharyngeo-vagus systems. The successive posi- 
tions of these parts, their union with the nerve-tube not only dorsally 
but laterally and the evidence of active karyokinesis in the latter, all 
go to show that the ganglia are developed from the nerve-tube. The 
existence of mitotic figures in the peripheral part of the proton shows 
in turn that these elements are now morphologically separate and that 
they continue to multiply independently. 

3. The formation of the embryonic nervous groups and their 
ganglia. Five such groups are distinguished. (I). Those cephalad 
of the trigeminus. This group is composed a small number of ele- 
ments which are hard to separate from the next group. At its max- 
imum development it consists of a loose group of cells above the optic 
vesicles. The principal outgrowth of this proton passes behind the 
eye, and there forms a large oval mass khich then degenerates, after 
having entered into relations with that part of the trigeminus proton 
from which originates the ciliary ganglion. This connection, however, 
is considered secondary and unimportant. The whole proton of this 
first group subsequently disappears and the author considers that it 
has only a transitory significance. While the observations here ex- 
pressed differ in several more or less essential points from those re- 
cently published by Dohrn, Uaird, Kupffer and others, yet there are 
certain broad lines of agreement among them which are very gratify- 
ing. Kupffer's recent papers, especially, should be read in this con- 
nection. 

(2). The Trigeminus group. I t  is in this locus that the peripheral 
system first appears. In  Raja clavata of 12 days this proton appears 
as a large plate symmetrically covering the mid-region of the brain. 
As development proceeds it becomes more sharply separated from the 
neighboring groups. At 2 0  days the mandibular and ophthalmic rami 
are indicated. As the fourth ventricle expands and the medulla be- 
comes differentiated from the mid-brain, the trigeminus proton is car- 
ried laterad and caudad, still retaining, however, its primitive connec- 
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tion with the mid-brain by means of a narrow mass of cells, the ante 
rior root. The posterior and stronger root has meanwhile become at- 
tached to the medulla. The anterior root now suffers regressive devel- 
opment until at 26 days nothing remains but a group of cells in the 
wall of the mid-brain. The discussion of the Trigeminus group is 
summarized as follows : 

I). The general proton divides proximally into two roots, of which 
the posterior has the more complicated and important development. 

2). The posterior root produces mandibular and ophthalmic pro- 
jections, from the former of which develop the ramus mandibulbni 
and later the ramus maxilhris from the latter the ramus ophthalmicus 

3 ) .  In the central part and in more intimate connection with the 
mandibular projection the Gasscrim ganghim develops, and in the per- 
ipheral part of the ophthalmic projection there develops the ciliary gan- 
glwn (Mesencephalic). 

4). The anterior root undergoes a regressive alteration ; its dis- 
tal part produces, in connection with the central part of the proton the 
ramur oplrliralmicus superfciaalis porfio irkemini; its proximal end, be- 
coming detached from the distal part, remains some time as a transit- 
ory ganglion, which, according to Froriep, takes part in the formation 
of the wmus trochlearis, although the latter may be genetically related 
to the ramus ophthZmicus super-ciaalis, potnb fngmtini, as stated by 
Miss J. Platt. 

5). From the ciliary ganglion there separates a ganglionic mass 
which may be considered as the ganglion oculomtoni' and which pro- 
duces the primitive mmus oculomatonks. 

These last points are sufficiently striking; and if the fact be final- 
ly corroborated that the oculomotor and trochlearis nerves are centri- 
petal in origin, it is certainly true, as the author states, that these 
nerves must hereafter be studied from an entirely new point of view. 
Over ten years ago VanWihje insisted that the mixed cranial nerves 
have no elements analogous to the motor roots of the spinal nerves ; 
but that the pure motor nerves passing to the eye-muscles are the only 
cranial nerves passing to the muscles of  the somites, and therefore t.he 
only ones homodynamous with motor spinal roots. If the facts here 
adduced are true it would seem that even this comparison is inadmiss- 
ible and the difficulty of comparing cranial and spinal nerves is still 
more increased. 

profundus. 

(3). The Facialis group. 
From this proton arise, besides the facial and adifory nerves, the 



xxxvi JOURNAL OF COMPARATIVE NEUROLOGY. 

yamus ophihlmrcus superJiciaalis, Po&> f a d u  and the ramus buccaiis. 
The steps in the development are as follows : 

I), At first it is represented by a triangular plate above the hyoid 
arch, which is originally connected both with the trigeminus and with 
the vagus protons, though the connection with the former is early lost 

2). Simultaneous with the formation of the auditory vesicle it 
breaks up into auditory and facial divisions. The auditory division 
enters into intimate contact with the base of the auditory vesicle and 
the facial division, at the same time, with the epidermis above the 
hyoid arch and later above the superior edge of the first visceral cleft. 

3). The structure so far is exclusively cellular ; its connection 
with the brain is by simple contact; fibres pass into the brain later. 

4). Simultaneously with the latter process the facial division sep- 
arates into ramus ophthalmuus superjcialis and ramus buccalis. 

5 ) .  The t u r n s  acusticus, ramus hyoiiieus, ramus buccahs. and ra- 
mus opirihalmuus sujery2cialisj, potllb facialrj, then constitute four inde- 
pent branches, each of which has in its central part a ganglion. These 
united ganglia form a sort of four-pointed star. 

(4). The Vagus group. 
I). I t  appears first immediately behind the facialis group and in 

intimate connection with it. 
2). Its cephalic border reaches first the branchial region and pro- 

longations are successively detached from it, as the visceral sacs are 
forming, to the third, fourth, etc., branchial arches. The first pro- 
longation separates before the others and represents €he primitive 
glosso-pharyngeus. Meanwhile the caudal border gives rise to the 
proton of the spinal ganglia (bandelette ganglionnaire). 

3). Upon the formation of the fourth pair of visceral sacs and the 
appearance of the somites in the occipital region, the proton of the 
vagus proper is quite separate cephalad from that of the glosso-pharyn- 
geus, except at the central part; along the back it is prolonged into 
the proton of the spinal nerves; below at the level of the notochord it 
becomes finer and enlarges again lower down in the branchial region. 

4). Subsequently we observe the gradual reduction of the central 
part next to the brain until only a commissure remains. At the same 
time the peripheral part develops into the branchial rami and their 
ganglia and establishes connection with the branchial epidermal 
thickenings. 

5). The connection, primitively broken, between the proton and 
the brain is again established, on the one hand by the formation of 
numerous small roots in the whole region where the proton is adjacent 
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to the brain, even in the region of the commissure ; on the other hand 
by the development in front of the proton of a general common rod 
whose fibres pass into the brain considerably cephalad of the others. 
At the same time the proton differentiates caudad into lateral nerve 
and intestinal nerve (pneumo-gastri‘c). 

6) .  The general cephalic root above mentioned is related 
chiefly to the system of the lateral nerve. Springing from the brain 
nearest to the facialis group, it descends behind the auditory vesicle 
into the branchial region, contributing in its passage some fibres to the 
glosso-pharyngeus and branchial rami of the vagus ; these fibres serve 
for the formation of the little suprabranchial rami which become at- 
tached to parts of the branchial epidermal thickening ; they subse- 
quently form the organs of the lateral line. The last of these supra- 
branchial rami is especially developed to form the lateral nerve proper. 

For further theoretical discussion of these observations the author 
refers to his work published in the transactions of the International 
Zoological Congress at Moscow, 1892. 

(5 ) .  ‘The spinal nerves are not discussed in this paper. 

11. Dcvelopmcnf of th Organs of flu Laferal Lint. 
After a detailed description of the mode and order of the devel- 

opment of the mucus canals from the epidermis and of their innerva- 
tion, the author presents the following summary: 

I .  At the beginning there is along the side of the head a general 
auditory and branchial thickening. 

2. Its middle part, nearest the dorsal groove separates above the 
hyoid arch to form the auditory lamella. [This is another link in the 
chain of evidence which has been so rapidly strengthened of late, 
showing the genetic relationship between the ear and the lateral line 
organs.] 

3. While the latter is transforming into the auditory pit parts of 
the hyoid and branchial arches separate from the branchial thicken- 
ing, one after the other successively from before backwards. 

4. At the time of the transformation of the auditory pit into the 
auditory vesicle, aside from the separation from the branchlal thicken- 
ing just mentioned, there is another from the anterior part, above the 
first visceral cleft (spiraculum), and another from the lateral part be- 
hind the auditory vesicle and above the branchial region. The sub- 
sequent development of each of these parts is intimately associated 
with that of the nerves with which they enter into close relations. 

5. The anterior part, separated from the thickening of ‘the hyoid 
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arch, is divided into two epidermal rods which passing forward sur- 
round the eye. They form later the supra- and infra-orbital mucus 
canals. 

6. In  connection with the general thickening of the anterior and 
exterior surface of the hyoid arch, there is found at its inferior end a 
thickening below the cleft on the mandibular arch, which in part gives 
rise to the mandibular part of the lateral organs. 

7. Each branchial thickening later undergoes a further differen- 
tiation. At the place where the ganglion of the corresponding nerve 
attaches to it, along the superior and posterior edges of the visceral 
cleft, a branchial organ is formed; six on each side of the body. 

Above each branchial organ there separates, in the form of a 
rod, from the superior part of the branchial thickening at  the level of 
the notocord, the part destined for the lateral organs. Their forma- 
tion is simultaneous with the development of the little rami of the 
suprabranchial nerves. 

The lateral part which at first separates imperfectly gives rise 
to the lateral line of the trunk. Three protons, scarcely distinct, of 
the lateral, organs corresponding to the second, third, etc. branches of 
the vagus nerve constitute its proximal part. 

10. Thus the system of the lateral organs of Selachiens is primi- 
tively composed of the following separate parts : of the protons of the 
mucus canals, (a) supraorbital, (b) infraorbital, and (c) mandibular; of 
the portions above the suprabranchial rami, ( d )  of the ramus duccutis 
(ramus oticus), (c) of the glosso-pharyngeus, (f) of the first branch of 
the vagus-the two latter forming the parietal canals,-(g) of the 
second branchial ramus of the vagus ; (h) finally of the proton of the 
lateral line properly so-called. 

After a review of the relations of the lateral organs in all of the 
Ichthyopsida the author concludes that in all members of this group a 
part of the general sensory epidermal thickening is split off to form 
the auditory and branchial thickening which subsequently develops 
into the organ of hearing, the branchial and lateral organs, very much 
as described above for Selachians. This conclusion is very import- 
ant for the definition of the metameric significance of the lateral 
organs. For obviously these facts oppose the doctrine that the later- 
al organs originate in a metameric manner. The metameric arrange- 
ment is purely secondary, as a result of preexisting arrangements. 
These organs therefore cannot be used as a criterion to define the 
primitive vertebrate metamerism. 

8. 

9. 

C. J. H. 
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Eatodema1 Elements in Cranial Ganglia2 
Miss Platt call attention to the relations found in the ganglia 

of Necturus between mesoderm and ectoderm. She divides the meso- 
derm into mesectoderm and mesentoderm, according as it is de- 
rived from one or the other of the two primitive layers. Cells arising 
from the ectoderm and entoderm respectively are differentiated from 
each other until a late stage of embryonic development by the yolk 
globules which they contain. “ I have not observed the migration of 
cells from the brain into the ganglia except through the neural crest, 
and if such migrations occur at an early stage they are not common. 
I have moreover seen some of the original mesectoderm cells which 
take part in the formation of Gasserian ganglion ‘ spin ’ fibres to muscle 
cells lying in the mandibular mesentoderm. These are undoubtedly 
motor fibres ‘spun’ from cells that have not migrated from the brain, 
unless through the neural crest. Connecting this fact with observa- 
tions made by Froriep and myself on the development of the trochle- 
aris in Selachians, I am inclined to think that before the great motor 
and sensory tracts of the central nervous system are established indi- 
vidual peripheral cells may complete in theniselves a reflex arc, either 
as an ancestral characteristic repeated in embryonic development or as 
an advantageous larval acquisition.” 

The Optic Yesicles of Elasmobrenchs and their Serial Relation to Other 

Mr. Locy states that the involutions that are to give rise to the 
optic vesicles appear at a very early stage. As soon as the cephalic 
plate has been formed, by one expansion of the anterior end of the 
embryo, two faint circular depressions are to be seen upon its ex- 
treme anterior surface. These depressions grow deeper and run to- 
gether in the middle line, and the continuous infolding produced in 
this way divides the cephalic plate into an anterior depressed region, 
and a posterior elevated region. The  infolding gives rise, also, to 
infundibulum. The optic vesicles, which are started near the median 
line, grow outwards laterally, and come to occupy the lateral parts of 
the depressed region, but as the infolding forming it does not extend 
entirely across the cephalic plate, the optic vesicles do not reach the 
margin of the medulary folds. When distinctly formed, the optic 

Structures on the Cephalic Plate.2 

]JULIA B. PLATT. Ontogenetic Differentiations of the Ectoderm in 
Necturus. Anat. Anz. IX, I ,  2. Oct. 1893. 

~LOCY,  W. A. ~ o b t m .  Morphology, IX, I .  
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vesicles are circular in outline, concave from within, and form round- 
ed elevations on the outside where the cups come in contact with the 
outer layer of the epiblast. The optic vesicles are clearly outlined in 
Squalus acanthias before the medullary groove is fairly established. 
Related to these are other depressions on the cephalic plate. These 
are circular depressions formed in the same manner as the optic vesi- 
cles but behind them as if the process of eye-formation were repeating 
itself serially. These the author calls accessory optic vesicles. If 
the views expressed are true we have a multiple-eyed condition in the 
embryos of these animals and the author employs these facts as evi- 
dence of the origin of eyes from segmental organs. The anterior 
accessory vesicles the author subsequently identifies as the protons of 
the pineal outgrowths which are thus rendered homodynamous with 
the lateral eyes. We await with interest more substantial evidence 
than that afforded by the very unsatisfactory diagrams which accom- 
pany the paper. Certainly in matters of this sort we may hope for the 
confirmation of serial sections. 
The Psychological Review. 

In  accordance with the announcement made some time since 
and which has awakened much interest, the first issue of this Journal 
appears promptly with the new year. 

Professors J. M. Cattell of Columbia and J. M. Baldwin of 
Princeton issue the periodical with the active coaperation of a very 
able corps of associates from America, England, Germany and 
France. That the appearance and make up is all that could be de- 
sired goes without saying. 

I t  is perhaps inevitable in the present transitional stage of psy- 
chology in America, when almost all our better colleges offer some 
experimental work, which is dominated largely by the old ideals, that 
the product in the form of printed results shall have a sketchy and 
unsatisfactory character. Such a periodical as the present one should 
do much to set high ideals for such work. This place has been worth- 
ily filled for some time by the American Journal of Psychology, though 
the difficulties under which it has labored made themselves manifest 
at times. 

I t  is hardly complimentary to American intellectual independ- 
ence to note that we are quite unwilling to accredit or assist any at- 
tempt originating here until the verdict of certain authorities abroad 
has been heard. 

The present issue is chiefly noteworthy in its promise for the 
future. 
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Among the Review Departments that on Neurology is notably 
weak. Such a department should either give us the recent literature 
or a reasonably complete topical discussion. I n  this case nervous his- 
tology is selected but the titles and facts noted scarcely suggest the 
present status of the subject. The attempt to introduce a new nomen- 
clature for the neuron and its parts [ SchIfer’s] just as terms are 
gaining general acceptance is to be deprecated. 

Optical Time-Content. 
Professor Miinsterberg and Mr. A. R. T. Wylie have investi- 

gated the influence of different optical stimuli upon the time 
estimates. Different colors and patterns were so placed upon 
the Ludwig Kymograph that they moved past a screen perfor- 
ated for the eye of the observer at  a uniform rate. The subject 
estimates the relative time required for the various color patterns to 
pass. The result corresponds with that reached with auditory 
stimuli. Irrespective of the number of presentations, the times ap- 
pear shorter the more the optical time content attracts the attentian, 
and thus diverts it from the observation of the accompanying subject- 
ive phenomena produced by bodily changes. 

Memory. 
Professor Miinsterberg reports in the first number of the Psycho- 

logical Review the results of experiments carried on with the assistance 
of J. Bigham. The work was intended to determine whether the dif- 
ferent senses act at the same time independeqly, help, or hinder 
each other. 

Under suitable precautions a series of 10 or 20 visible colors or 
numbers or audible colors [names] and numbers or symmetrical com- 
binations of both were presented and the observer after 2 seconds 
observation was required to reproduce the series with cards carrying 
the colors and numbers. The results may be briefly summarized thus: 
When two senses act together in recollection, they hinder each other. 
When isolated, the visual memory surpasses by far the,aural ; when 
combined the aural excels the visual. The memory is impeded by a 
closer combination of different contents. A series of presentations 
offered to two senses at the same time is much more easily reproduced 
than if given only to sight or only to hearing. 

It may be added that the above line of experimentation would be 
rendered much more instructive for pedagogic purposes if a compari- 
son could be made of the effect of imitative reproduction as by 
writing or drawing the object presented. 
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The Intensifying Effect of Attention. 
Professor Mtinsterberg and Mr. N. Kozaki describe experimental 

studies which show that all stimuli appear relatively less when the at- 
tention is from the outset directed to them. Intensities are estimated 
relatively. Just as weights are underestimated when by reason of a 
preparatory innervation we lift them with too great a tension of the 
muscles, so if the sensations of tension in the sense organ are prev- 
iously strengthened by expectant attention the stimulus will appear 
weaker than it would if the stimulus itself were to arouse reflexly all 
the corresponding muscular tensions. 

Rhythm.’ 
This article is prefaced by an introduction on Rhythm in general. 

“The pleasure that individuals take in the rhythmic flow of words and 
sounds, has been ascribed to the “U?irj.ying activiiy of fire feelings” by 
one author; to the L‘Stnse of order ” by another; and to ‘ Tht fielings of 
cqualiv’ by still another. The author of this paper remarks that “to 
regard rhythm as the manifestation or form of the most fundamental 
activity of the mind seems a clearer view than to regard it as the ulti- 
mate fact itself.” H e  goes on to sum up briefly some general con- 
clusions which are sufficiently suggested by the following sub-heads. 
t i  Rhythms in Nature,” ( I  Physiological Rhythms,” “ Attention and 
Periodicity,’’ Rhythmic Speech,” i (  Time Relations,” ‘( Intensity 
of Sounds,” ( (  Qualities of Sound,” (‘ Emotional Effects of Music on 
Savages and Children,” “ Place of Rhythm in Music and Poetry,’’ 

We then come to the 
more important experimental work. 

“The first and most important object of these experiments was to 
determine what the mind did with a series of simple auditory impres- 
sions in which there was absolutely no change of intensity, pitch, 
quality or time-interval. Regular variations with respect to the in- 
tensity or time-interval of the sounds in this series, which will be 
called a rhythmic series, were then to be tried separately and together, 
with the purpose of determining what values these properties of sound 
have in forming a rhythmical series.” 

For this purpose a machine was devised which should furnish this 
constant repetition of a sound of the desired pitch, intensity and du- 
ration. A break at regular intervals in the primary circuit of an 

~THADDRWS L. BOLTON, Demonstrator and Fellow in Psychology, Clark 

fisthetic Forms,” ( (  Philosophies of Vefse.” 

University. Anrer. Jmrrnal of Psychology, Jan., 1894. 
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electric current, when the secondary circuit is closed, was all that was 
necessary to furnish the required series of auditory impressions with 
which the investigation might begin. A chronograph after the pat- 
tern devised by Wundt furnished the power. Upon a drum-shaft 
were hung five arms each adjusted by a set-screw, these so pat- 
terned that they, in the course of their revolution, pressed upon given 
keys for a definite length of time. This established the circuit. By 
making the number of degrees between the arms on the drum-shaft 
different, a difference in time-interval between the clicks was pro- 
duced. The description of this apparatus and any detailed account 
of the result of experiments upon some 50 or more different subjects 
can not be added here. The first point in the records to which at- 
tention is called is the rhyfhmicaZ grouping of the sounds. The sub- 
jective grouping was the same in every case-accomplished by ac- 
centuating regularly certain sounds more than others. The weaker 
or less accented sounds seem to run together with the stronger, and 
to form organic groups which are separated from one another by in- 
tervals which are apparently longer than the interval which separates 
the individual clicks. Some of the subjects.associated the sounds to 
the continual dropping of water, the puffs of a locomotive. Some 
kept time by an involuntary nodding of the head and beating time 
with the finger. Nearly all the subjects had had some musical edu- 
cation. The 2-group and 4-group were formed most readily, while a 
3-group or a 5-group was usually formed with difficulty and only on 
suggestion. All 
clicks falling between two heart-beats were grouped together, the 
click coming nearest in time to the heart-beat being accented. Most 
subjects felt themselves impelled by an irresistible force to make mus- 
cular movements of some sort accompanying the rhythms. The au- 
thor on this latter point agrees with Ribot that “ every intellectual 
state is accompanied by physical manifestations.” “ No thought 
without expression.” If the length of the group corresponds to the 
normal wave of attention, the grouping gives rise to a feeling of sat- 
isfaction and repose. A few general principles may be stated : “ A 
given number of auditory impressions within certain limits, when pre- 
sented in such a way that there is a kind of subordination among them 
with respect either to time, intensity, pitch or quality, or with respect 
to any two or more of these properties, always stands as a unit in con- 
sciousness. The conscious state accompanying each wave of atten- 
tion grasps together or unifies all the impressions that fall within the 
temporal period of a wave. The essential conditions of forming such 

With fast rates, the pulse acted as a suggestion. 
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a unity among sounds is a regular temporal sequence within certain 
limits, and perfect uniformity in intensity, pitch and quality. 

The conception of a rhythm demands a perfectly regular sequence 
of impressions within the limits of about 1.0 sec and 0.1 sec. A 
member of the sequence may contain one or more simple impressions. 
If there are a number of impressions, they may stand in any order of 
arrangement, or even in a state of confusion, but each member of the 
sequence must be exactly the same in the arrangements of its 
elements. H. H. BAWDEN. 

Conditions of Mental Activity.’ 
This paper gives the results of two lines of investigation carried 

on at Clark University. 
Part I gives an account of experiments upon daily variations in 

the rapidity of the repetition of old and of the formation of new as- 
sociations, with a view to determine whether there is a natural 
rhythm of mental activity or not. As showing the constant daily 
variations, numerous tables of observations are given, indicating the 
relative speed with which cards can be sorted, figures can be added 
and multiplied, nonsense syllables memorized, etc. at various intervals 
through the day. 

Among the results may be mentioned the following. The sub- 
jects, whose records cover the entire waking period have a well 
marked periodicity of mental activity. There is, however, no gcneral 
type of daily rhythm, and individual differences of the most striking 
sort occur. The same influences have different effects upon different 
individuals. Under the influence of fatigue, rest, and physical exer- 
cise, the processes studied vary in the same direction. Statistical 
investigations show that those who are engaged in mental work have 
generally observed a daily rhythm of power. Actual measurements 
and statistics of opinions both show that in a certain number of cases 
there will be persons whose maximum activity comes at  almost any 
given hour of the waking period. The rhythm of activity may or may 
not correspond with the actual energy at the person’s disposal. Other 
things being equal, the total amount which can be accomplished de- 
creases as the interval smce sleep increases, but the rate of work may 
be most rapid a little before retiring. While most persons thus 
recognize the existence of a daily periodicity of activity, which is of 

’BERGSTROEM, J. A. An Experimental Study of Some of the Conditions of 
Mental Activity. Am. Jaw. af PsychoIogy, VI, 2, Jan., 94. 
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great importance for the quality and quantity of work they can do, 
this does not conform to any general type, and is, therefore, not an 
inherited modification of the nervous system. The daily rhythm is the 
result of a number of stimulating and depressing causes, whose influ- 
ence habit tends to fix upon the system. 'These very suggestive 
observations are followed by a critical discussion of fatigue. 

Part 1 1  deals with the retardation of memory by means of the 
interference of associations and continues some observations reported 
in the Amen2an Journal of Psychology, Vol. V, No. 3. Two packs of 
cards with the same words or symbols were sorted successively into 
different positions. On the average 65 seconds were required for the 
first pack, but 85 for the second, if this was sorted immediately after- 
wards. The difference is called the interference time since it is due 
to conflict of associations and not to fatigue. The time for sorting 
the cards decreased considerably with practice, but the amount of 
interference did not. The latter however decreased as the interval 
between the two acts was increased, at first very rapidly, then more 

These tables of observations suggest several important pedagogi- 
cal hints in the training of the memory and serve to explain many 
cases in which errors of computation, translation, etc. may remain 
unperceived even after hours of search, but which may flash into the 
mind in a moment after a few hours of rest. The author concludes: 
L ' A ~  a class, these facts have usually been explained by some theory 
of unconscious cerebration, or they have been attributed to the sum- 
mation of stimuli, or to rest. 

;' That these phenomena are due to a summation of stimuli which 
gradually gathers sufficient strength to break lhrough the nervous re- 
sistance into the correct association, seems impossible, since every 
nervous excitement diminishes in intensity if left to itself, and the 
quickest and most striking results are usually obtained by putting the 
problem entirely out of mind for a while. 

"Fatigue and rest have, as is well known, a considerable influ- 
ence upon the rate of mental work, but these cases seem to occur, 
just as in the memory work, when there is no fatigue present. The 
unreliable and often fantastic character of mental proFesses in the in- 
direct field of consciousness, in revery, and in dreams. the stupidity 
of secondary consciousness together with 'the absence of fatigue from 
this imagined unconscious cerebration, makes it probable that it is of 
little importance, and that conscious attention is the forge in which 

slowly. 

3 J  most, if not all, valuable mental work is done. , . . . . .  
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‘6 Sensorial” and ‘‘ Xnscnlar ” Reactions.’ 
These experiments upon the time. difference between the senso- 

rial and muscular forms of reactions, carried on with the Hipp Chro- 
noscope (new pattern), lead .the authors to the following conclusions : 

( I )  That the new pattern chronoscope requires a thorough test- 
ing before its times can be accepted as of absolute value. 

( 2 )  That the sensorial-muscular difference is not, as Dessoir 
thinks, a matter of the form of the reaction-instrument. We have 
obtained the difference with three reaction-keys, involving diversity of 
muscular action. I t  averages, in these cases, .ogo sec., .1055 sec., 
and .14g sec. 

That we may confirm the view that not every person is able 
to function as a reaction-subject. Rather is there required for the 
work a special kind of mental disposition or Anluge. If the volitional 
temperament is unfavorable, practice will have no effect in determin- 
ing the two types of reaction-time ; if favorable, Lange’s distinction 
holds even of the first practice-experiments. 

Experimental Contribution to Xemory Study.’ 
This paper is based upon the well-known work of Professor 

Ebbinghaus and proposes an amplification and verification of the 
methods employed by the latter. The operative methods were greatly 
improved by the fact that two persons coijperated, one as subject, the 
other as director and by the device by which the syllables to be mem- 
orized were exposed to view through a slot in a screen by the rotation 
of a uniformly moving Kymograph thus avoiding the possibility of 
association in advance., The most elaborate precautions were taken 
to avoid any subjective choice in the selection of the sequence of 
sylables, while providing for the alliterative, rhyming and thought- 
suggesting collocations very perfectly. I n  the second part of the 
paper [ Hefte 4-5-1 is an extended discussion of the results which is 
difficult to,summarize though it stands in great need of condensation. 

The influence of rhythmical accent is of the utmost import- 
ance in learning a series of nonsense syllables. In  the method pur- 
sued it was found almost impossible to learn a series of twelve syl- 

(3) 

I. 

 HILL, A. R. and WATANABE, R.  Minor studies, from the Psychological 
Laboratory of Cornell University, Arn.Jour. uf PhyschoZogy, VI, 2, Jan., 1894. 

Gedachnisses. 
Nov., 1893. 

WULLEK AND SCHUMAXN. Experimentelle BeitrLge zur Untersuchung des 
2ritsrAr.f. Psychdogie und PhysioZogir drr Sinrresurganr, VI,  2,3, 
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lables without rhythm. As the German abounds in words with accent 
on the first syllable the rhythm most affected is trochaic. 

The tracing of the respiratory curve upon a tracing of the 
syllables shows that the limits of respiration determine the number of 
syllables linked together. 

There seems never to be a uniform distribuion of attention 
upon the entire series of syllables but the authors think there is a cer- 
tain amount of attention apportioned, as it were, to the whole series 
which may then be very unequally distributed within it. The fact 
that the syllables which are pronounced with difficulty are not most 
clearly recalled is explained by the fact that though more attention is 
given to the act of enunciation, less is given to the synthesis of sounds 
resulting. 

I t  was found that the vowel sounds are remembered better 
than consonants. This is in harmony with Moli's observations on 
Aphasia and Paraphasia (patients often giving only the vowel cor- 
rectly.) When this occurs it proves that the memory is based on aud- 
itory impressions. I n  the case of artists the recollection is primarily 
visual. 

5. The tendency to motor or sensi-motor accompaniments of 
the act of learning were greater when attending to the visual than to 
the spoken series. 

6 .  Associative connection of syllables was found of great impor- 
tance in reproducing them and a number of self-intelligible variations 
of this influence noted. 

7. Practice is found, of course; to improve the power of mem- 
orizing. 

Only a few points can be referred to even thus briefly. Only those 
who have conducted such researches can appreciate the patience 
required in an investigation which, like this, extended through several 
years and yet involved the most monotonous uniformity of repetition. 
Even our great admiration for such patience and effort cannot wholly 
compensate for the apparent meagerness of the results. Yet it is only 
by such attempts that pedagogy will acquire a scientific basis. 

Inverted Vision in the Savage. 

Dr. F. A. Cook, who was ethnologist of the Peary expedition to 
Greenland, made the interesting observation that the natives habitu- 
ally look at pictures upside down. H e  asked them to draw a polar 
bear. To this they readily acceded, but drew the figure inverted. On 
his return to Laborador, Dr. Cook observed the same characteristic of 

2. 

3. 

4. 
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vision, to less extent, among the mountaineer Indians. I t  is a matter 
of common observation that young children often exhibit a tendency 
to look at pictures reversed. The explanation offered by Dr. Cook 
that the image is more easily interpreted by reason of the reversion of 
the image upon the retina is obviously untenable, for the same thing 
would then apply to natural objects. A tentative explanation may 
be offered as follows : I n  the child the position of the image upon the 
retina is an absolutely indifferent matter, and is interpreted by experi- 
ence as a result of association. T o  the child, as to the savage, the 
picture is, in a manner, an unoriented image, and sustains no neces- 
sary relation to his own person (the only absolute standard). When 
then orientation is attempted it is natural that objects which stand 
highest in the field of view and thus nearest the head should be placed 
in such a position as to be actually nearest the observer. This pro- 
duces a reversed position which is only corrected when the person 
comes to make a direct comparison of the pictured with the real 
image. 

The Origin of Riglit-handedness.' 

Professor Baldwin has carried out some very interesting experi- 
ments respecting the causes which lead to the development of one 
side in advance-of the other. 

I t  was found in the case of the child experimented upon that dur- 
ing the fifth to ninth months of her life there was no appreciable pre- 
ference for the right hand when an object is placed within easy reach 
and equally accessible to both hands. When, however, the object was 
placed so far away as to be out of easy reach the right hand was al- 
most uniformly employed; thus, when the object was twelve inches 
away the right hand was used twenty-nine times and the left only five 
times while severer distance tests called out the right hand uniformly. 

Again if the object were exhibited at one side of the median line 
the result was the same except that the right hand was called more 
strongly into action. The use of colored objects proven to be espe- 
cially attractive to the child had the same effect. It should be noticed 
that the tendency to use both hands in grasping at near objects is 
twice as great as that to use either separately and where one hand is 
preferred the other tends to symmetrically accompany it. A survey of 
correlated facts leads to the view that there is a fundamental connec- 
tion between the rise of speech and the rise of right-handedness. 

'BALDWIN, J. M. Pop. Sciezcc JZonfAly, XLIV, 5. 
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New unsymmetrical functions give a differential or two-fold organic 
development, the great instance of which is found in the cerebral 
hemispheres. New symmetrical or unilateral functions find their 
counterpart each in one of three kinds of nervous adaptation: (a) Co- 
ordination of the hemispheres in a single function-i. e., functions 
which are crippled if either hemisphere is damaged; (b) Co-ordina- 
tion of particular functions in each hemisphere-i. e., functions which 
are not crippled unless both hemispheres are damaged; and (c) Coor- 
dination of particular functions in one hemisphere only-i. e., func- 
tions which are crippled if one selected hemisphere is damaged. Both 
speech and the right-handed function come under the last head. 
These functions have in common their expressive character. “Upon 
this view it IS easy to hold that right-handedness is a form of expres- 
sive differentiation of movement, and that it preceded speech, which 
is a further and more complex form of differentiation and adaptation.” 

In  the instances reported the following facts support the theory : 
I .  Right-handedness arose before speech. 2. Imitation by the hand 
of movements seen to arise before articulate imitations of sounds heard. 
3. Characteristic differences in children in respect to their general 
mobility of arm and hand, manual skill, etc., extend also to speech. 
Musical ability is also associated with speech ability. As to the origin 
of the asymmetry it is suggested that spontaneous variations giving ad- 
vantageous dextrality would arise and persist as soon as these func- 
tions were liberated from the influence of bilateral motions. It is 
likely, therefore, that right-handedness in the child is due to differ- 
ences in the two half-brains, reached at an early stage in life, that the 
promise of it is inherited, and that the influences of infancy havelittle 
effect upon it, the speech function being a further development of the 
same unilateral potency for movement found first in right or left-hand- 
edness. 

Muscular Sense of the Blind. 
Hocheisen in an article in the Zeitschrqtf. Psych. u. Phys. d. 

Simesorganc, V, p. 239, applies Goldschneider’s methods of research 
to the blind, making goo0 experiments to determine how great an 
angular motion of a joint is required to be perceived as motion. He 
found a small but demonstrable increase in the fineness of the dis- 
crimination which is greater in the young. Localization is said to be 
but little more acute in the blind and the increased muscular discrimi- 
nation is referred to development of attention. I t  is, in other words, 
due to purely psychical causes. Small motor acts play a large part in 
the reading of the blind. 
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Special Nerves for Pain F 
The author’s position is indicated by an early sentence of the 

paper : I ‘  I shall endeavor to show; first, that the weight of psycholog- 
ical evidence is strongly negative to a classification of pain with 
sensation ; and second, that the arguments brought forward in support 
of such classification, and of the existence of brain localization and G f  

nerve tracts and terminals for pain, are not concial.” 
H e  objects to the association of pain with sensation rst, because 

the former is not directly determined by special relation to the envi- 
ronment. 

Because of the relation of pain to pleasure, both being 
emotional rather than sensational, there should be I (  pleasure nerves ” 
also. 

The same difficulty exists in the location of cortical cen- 
tres ; and supposed pain centres ” are probably sensation centres 
of cutting and pricking. 

4th. The  fact that intellectual states are pleasurable and 
painful the author thinks differentiates pleasure and pain from 
sensations. [This, however, rests on a fallacy. Intellectual 
states give rise to pleasure or pain which is just as real as a sensation- 
ally produced pleasure or pain and has its physiological basis also.] 

Pleasure and pain differ from sensation in the ease with 
which one passes into the other. 

In  the case of pleasure-pain the states do not vary con- 
comitantly with the intensity of the stimulus. 

The relation between stimulus and result is inconstant. 

zd. 

3d. 

5th. 

6th. 

7th. 
The objection at once suggested that mechanical and other stim- 

ulation of nerves produces pain but not pleasure is met by the sug- 
gestion that these methods are too crude to awaken pleasure and 
especially by the fact that pleasure is largely due to summation of 
stimuli. The question of repucncc of temperature and tactile sensa- 
tions on one hand and pain on the other may be dismissed. The 
facts of analgesia which have been held to tell in favor of the existence 
of special pain nerves may be interpreted to mean that the capacity to 
experience one form of sensation of a certain part of the body is cut 
off and with it its painful elements. The observations of Schiff s u p  
posed to require special paths in the cord are interpreted in the same * 

way. Goldschneider’s observations are not Sustained by those of 
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later observers, who find termini for heat, cold and pressure but none 
for pain. 

The author concludes that the determinants for pleasure and pain 
are matters of intensity not of kind and that no paths or loci in the 
central organs are to be sought. 

The reviewer may add that even though pain or pleasure is due to 
special intensities this does not prevent us from accepting the possi- 
bility that a certain degree of excitation may be possible only in case 
the stimulus has overflowed from the direct tracts and passes through 
a succession of short circuits in the gray matter of the cord. There is 
much to suggest that pleasure and pain are associated with summa- 
tions and irradiations of stimuli, and this fact is also responsible for 
the close relation which these affections have to the vaso-nervous 
mechanism. 

Mirror-writing. 
An illustration of this curious peculiarity is given by Dr. C. K. 

Mills in the Journal of Nervous and Mental Disease for Feb. 1894. 
A boy of thirteen with right-sided partial paralysis and atrophy writes 
with the left hand in mirror reverse. The author remarks : “ T h e  
right side of the brain is not functionless, but its functions are in part, 
and sometimes largely, in abeyance. When the individual has the 
perfect use of the left half of his brain-is right handed, has the usual 
expertness with his right hand, has speech and vision in accordance 
with his inheritance and his training-impressions which come to him 
through his eyes are received and transmitted both by the lower and 
higher visual centres, so as to present to his consciousness a normal or 
usual image, which, as a rule, has been registred only by a visual 
centre of the left hemisphere. In this centre the images are usually 
recognized as right side up ; the image formed on the right side, if 
one exists, is probably usually suppressed. When now the left side 
of the brain is destroyed, or when, as in the case of our patient, its 
development has been arrested, the individual is guided in writing by 
images formed on the right side of the brain. 

Nerve-Endings in the Teeth.’ 
The author has applied the Golgi method to fishes and lizards. 

In fishes the nerve fibres course on the surface of the pulp only; while 
in lizards, as in mammals, there is an axis with dendritic branches. 

*ROESE, C. Ueber die Nervenendigungen in den Zahnen. Dcutsch. M i  
atsschr. Zahnircilk. XI, 2. 
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The finest fibrils penetrate between the odontoblasts and end for the 
most part directly under the shank of the tooth with free tips, which 
are here and there nodose. A penetration of nerve-fibres into the 
shank of the tooth was nowhere observed.” 

An Emmination of Weismannism.’ 
The publication from an American house of this volume of essays 

is another indication of the widespread interest which Dr. Weismann’s 
speculations have excited. Like the original essays, which it criti- 
cises, this book is a growth, the chapters having been in several cases 
called out by radical changes in Dr. Weismann’s own views. The 
founder of Weismannism has of late successively receded from SO 

many of the positions which were formerly considered characteristic of 
that school that one wonders if it would not be better if he were to re- 
cede from the few that remain. 

Dr. Ronianes says, “Upon the whole, then, it appears to me that 
both the fundamental postulates of the theory of germ-plasm are un- 
sound. That the substance of heredity is largely continuous and 
highly stable I see many and cogent reasons for believing. But that 
this substance has been uninterruptedly continuous since the origin of 
life, and absolutely stable since the origin of sexual propagation, I see 
even more and better reasons for disbelieving. And inasmuch as 
these two latter, or distinctive, postulates are not needed for Weis- 
mann’s theory of heredity, while they are both essential to his theory 
of evolution, I cannot but regret that he should thus have crippled 
the former by burdening it with the latter. Hence my object through- 
out has been to display, as sharply as possible, the contrast that is 
presented between the brass and the clay in the colossal figure which 
Weismann has constructed. Hence, also, my enrphatic dissent from 
his theory of evolution does not prevent me from sincerely appreciat- 
ing the great value which attaches to his theory of heredity.” 

I n  concluding Chapter V, ‘‘ Weismannism up to date ( 1893 ),” 
the author states, “By surrendering his doctrine of the absoZute stabili- 
ty of germ-plasm on the one hand, and of its perpctud continuity on 
the other, Weismann has greatly improved his theory ,of heredity. . . . 

In  my opinion it only remains for him to withdraw the last rem- 
nant of his theory of evolution by cancelling his modified and even 
less tenable views on amphimixis, in order to give us a theory of 

‘ROMANES, G. J. An Examination of Weisrnannism. Open Court Pub- 
lishing Co. Chicago, 1893. 
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heredity which is at once logically intact and biologically probable. 
The theory of germ-plasm would then resemble that of stirp in all 
points of fundamental importance, save that while the latter leaves the 
question open as to whether acquired characters are ever inherited in 
any degree, the former would dogmatically close it.” These quotations 
perhaps will serve to give the author’s point of view. 

The publishers have given us a neat and handy volume which is 
in every way worthy of its subject-matter. 

Practical Biology.1 
We deem it a pleasure to call the attention of educators to Pro- 

fessor Dodge’s manual. The book is intended for a laboratory guide, 
and instead of instructions for dissection or descriptions to be verified, 
the matter has been cast in the form of questions which can be ans- 
wered only from the specimens. The types are so chosen and the 
questions are so framed that the student should come out of the course 
supplied not only with some zoological and botanical facts but with a 
good introduction to Biology in the true sense of the term. From 
this point of view the physiological studies upon each type are per- 
haps of the greatest value, as they are far-reaching and yet not too 
difficult for the tyro. I n  spite of the prevailing tendency, under the 
influence perhaps of Professor Huxley’s example, in American col- 
leges, the author adheres to the logical and biological sequence, 
proceeding from the simple to the more complicated. Many of our 
best teachers will find the book more acceptable for this reason. 

C. J. H. 

C. J. H. 

~ 

  CHARLES WRIGHT DODGE. Introduction to Elementary Practical Biology. 
A Laboratory Guide for High School and College Students. Nnu YoYR, Harper 
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